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TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Developed by Rh. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of 
motility, but through the use of a magnetic field which is created 
between the implant and the prosthesis by the use of magnets in 
both. This allows complete coverage of the implant by Tenon’s 
and the conjunctiva and still maintains positive integration. 


@ THE SIMPLICITY OF TECHNIQUE REDUCES SURGICAL TIME. 
@ COMPLETE COVERAGE OF THE IMPLANT REDUCES SECRETION. 
-@ PERMANENT (LIFE-TIME) MAGNETS ARE USED. 


@ EITHER A STOCK OR CUSTOM MADE PROSTHESIS CAN 
BE USED. 


Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon 
request to clinical groups. 


SINGLE ARTIFICIAL EYE CASE 
Attractively Designed 
of Durable Plastic 


YOUR NAME AND ADDRESS ENGRAVED 
IN GOLD ON COVER IF DESIRED 


Attractive dark maroon case with cream colored velveteen lining. Extra roomy 
for large eyes. Strongly built hinge te prevent telescoping. 
Write for further intermation 


WAGER & GOUGELMAN, 


BOSTON 


BUFFALO 


PHILADELPHIA 
PiTIS@ueGH 
WASHINGTON 


“30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 
EVANSTON OAK PARK MILWAUKEE AURORA MUSKEGON 
MINNEAPOLIS HIGHLAND PARK DES MOINES MASON CITY 


THE MONOCLE 


Some years back, the distaff member of the family, who needs no distance 
correction but admits to a wee bit of reading difficulty, decided she was not 
going to tote reading glasses when she went out in the evening or was off to 
sporting events, but rather was going to have a monocle. Not a monocle 
to be twisted into the socket of the eye but one to hold up long enough to see 
a program, score card or menu. 

We made the lady such a glass and it has been her pride and joy since. 


Some time later a man, who does a great deal of motoring but has an ingrown 
fear of driving with bifocals, was given a hand monocle to allow him to see 
a road map without fumbling around for another pair of glasses. He ordered 
a second lens to keep in his vest pocket for use when he did not have sustained 
reading to do but might want to see a price ticket or glance through a letter. 
He was quite satisfied with both lenses. 


In the scientific corner some years ago, we mentioned how a single lens 
mounted in the frame part of a Bell occluder had done a job for a professional 
photographer. This chap specialized in interiors, and many times in order to 
take in an entire room was backed into a corner with his eyes only a few 
inches from the ground glass of his camera. A plus five sphere allowed him 
to focus his camera accurately at approximately four and one-half inches 
from the glass. 


If we consider a hand monocle as doing about the same job for both men and 


women as the lorgnette does for women, we have a new, correct concept of 


its usefulness. Every one we know who has a hand monocle or clip on monocle 
uses it often, nicely and apparently “wouldn’t be without it.” 


‘WE IT’S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 
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Advertisements like this sure-fire “stopper,” will hit 20 million pairs of eyes in such 
widely read, opinion-moulding magazines as The Saturday Evening Post, Collier's, 
The American Magazine, and Today's Health, to dramatize the need for good vision 
and correct long-held, public misconceptions about the cost 

of eye care. You are bound to benefit! All credit and honor 

to the manufacturers, suppliers and professional people who 

make this essential campaign possible. 

GETTER VISION INSTITUTE, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


THE NEED FOR EDUCATION NEVER ENDS 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED (875 


BERENS TEST OBJECTS 


These test objects are adapted for either tangent screen or 
for perimetry and campimetry. The test objects are white and 
colored spheres mounted on non-refiecting pins. The latter are 
held in split wands e A 3 the examiner's hand out of the 
visual feild. The test x) range of sizes from 
4mm. to 20mm. beth "end oat red. 

The — set has 40 objects Pomme the complete of 
sizes th two 8 and one 15” ds. The small set (illus- 
trated) an 8” wand. 


The advantage of these test objects is that eer always present 


the same a stimulus regardless of the angle at which 
they are 


Small set as described, complete in case Price $12.50 
Large set as described, complete in case Price $29.50 


LEBENSOHN NEAR VISION TEST CHART 
(Revised 1947) 


The use of both sides of this substantial chart porate 
presentation of a wide variety of tests that wil 
= in office or climic. Basically a miniature Snellen chart, 
lw ~ recise reading acuity expressed as distance equiva- 
ent, decimal or visual efficiency. 
The newest edition has an accommodation or near test that 
is positive but « imple to use; a duochrome test for —w and 
a bead chain for fixing the working distance at 35 
chart has reading types in English and Spanish, with 
sizes and Jaeger cunivolente as well as a near test for ilitera 
Two sides as ~~ in plastic covered frame with hanger 
and measuring chain 


Cat. No. 84285 Price $6.50 


McLEAN TONOMETER 


This is a most accurate instrument for measuring intreccular 

. It is simple in construction and cpention, has a 
irect reading scale and does not require charts and nomo- 
graphs. The scale chews normal and abnormal limits of 


tension in red and black 
Price, with case $50.00 


HERTEL EXOPHTHALMOMETER 


improved over the ort 1 German model, in that it has front 
surface mirrors which do away “ee parallax, this exoph- 
thalmometer enables the exam the degree of 
exophthaimia accurately and MY without ‘assistance. 

The right member slides over a calibrated millimeter rule. 
Each member has two mirrors mounted at right angles, one 
above the other. When the instrument is in position, with 
the two outer pomts in contact with the temporal margin 
of each orbit, the profile of the cornea is seen in one mirror 
and the scale in the other. The scale readin directly above 
the corneal image gives its protrusion in millimeters. 

The separation of the two members is shown on the slide. 
All measurements of the same case must be made with the 
members separated to the same reading on the sliding scale. 


Price $55.00 
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CONDENSED CHAPTERS FROM 


“GUILDCRAFT”—FOR YOU 


It was in the Guild's third year, 1928, that it began the publication 
of its magazine GUILDCRAFT. 


Its purpose has been to provide a common meeting ground where 
the physician and dispenser might discuss common problems arising 
out of the close relationship between the two. 


During the years, many names distinguished in Ophthalmology and 
dispensing have appeared as contributors of articles in GUILDCRAFT. 


It has now been decided to send GUILDCRAFT to every Eye Phy- 
sician in the United States and Canada, and a whole year has been given 
to revising the mailing list for this purpose. 


But lists are not infallible; nor are we. In the process we have 
probably missed some names. If yow have not received a copy of 
GUILDCRAFT within this last month, won't you send us your name 
and address so that you may receive it regularly every month hereafter ? 


No charge, of course! And we think you will like the magazine and 
find it helpful. It does not seek merely to duplicate the information 
already published in your own professional literature, but to provide 
additional! information that usually is not otherwise available 


Just drop a penny post card to us, at the address below 


The Guild of Prescription 
Opticians of America, Jue. 
110 E. 23rd Street New York (10) N_Y. 
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Seeing Habits dictated the 


of this Bifocal Lens... . 

The bifocal wearer finds in Panoptik a lens designed to *\ 
let him see naturally . . . not a lens which requires readjustment \ 

of his seeing habits. That's because the Panoptik is designed to \ 

natural seeing habits . . . the segment is widest at the level ‘\ 
PANOPTIK 

of natural reading ... its optical center is at this same 
level . . . corners are round to match the round is the bifocal lens 

which provides 


pupils of the eye. Panoptik is the bifocal lens 


the widest possible reading area 


that gives natural youthful vision with comfort. with least encroachment 
In Soft-Lite, too on distance vision 


easiest to get used to . . . the bifocal lens 
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How the ‘Paredrine Technique’ 
in refraction saves the physician time and trouble 


Ophthalmic Solution 
Paredrine Hydrobromide 1% 


with Boric Acid *hydrot yamphetamine hydrotromue SKF 


Advantages: 


1. requires only a minimum number of instillations 
2. helps achieve rapid cycloplegia 

3. permits accurate refraction 

4. assures a quick return of accommodation 


The ‘Paredrine Technique’ in refraction saves the physician time and trouble 
and spares the patient prolonged visual disability. In the words of Harrison’. 
it “has the advantage of maximum action with minimum duration.” 

With children, the whole procedure can be carried out at the office; and 

the greatly reduced amount of atropine required for satisfactory cycloplegia 
leasens the probability of toxic side effects. 


Smith. Kline & French Laboratories, Phila. 


|. Harrison, W.J.: Ocular Therapeutics, Springfield, IL, 
Charles C Thomas 


Paredrine TM Kee US Pet Off 
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NEW!... “40 
OPHTHALMOSCOPE 


Now not just the newest Ophthalmoscope but a 
completely functional instrument . . . with attrac- 
tions for specialist and general practitioner alike. 


It offers everything essential and avoids the 
superfluous. It offers one-finger selection of all 
three: dioptric lenses, aperture, light intensity. 
Has three apertures—standard, pin-hole spot, ver- 
tical slit and red-free filter. Dioptric range —20 
to -+-25. Has double condensing lens with fixed 
focus in housing for maximum illumination with- 
out fussy adjustments. Housing is metal, wafer- 
thin, dust-proofed for maximum protection of 
optical surfaces. All dioptric numerals appear mag- 
nified and illuminated. 


Because of the facility of one finger indexing— 
light control, operator can complete examination 
without change of the adopted examining position 

. Meaning extra convenience and time saving. 


Use coupon below. 
A valuable addition to your refer- 
ence library—write for it today: 
“What The General Practitioner 
Should Know About Ophthalmo- 
scopic Examinations.” 


{7} Send me my free copy of “What The General 
Practitioner Should Know About Ophthal- 
moscopic Examinations.” 


) Send me additional data on the National 
Ophthalmoscope. 
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240 — Metal Ophthalmoscope 
ae LECTRIC INSTRUMENT CO.., Inc. 


jeepers, he says | look better 


in a missy by zylo ware 


For the cute good looks thet 
captivate teenagers, prescribe 
Zyle Wore’s easy-fitting MISSY. FLEXO riding bows, 
easily adjusted, hold securely even in 
teenage rough-howse. Also available with 
smort wire-core skull temples. 
Colors: Flesh, Blonde, 
Demi, Pearl Pink, Pear! Biue 
Eye Sizes: 36, 38. 
Bridges: Small, Medium, Large 


Conswlt your 


ZYLO WAR 


CORPORATION 
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PRovinen 


CORRECTED 
CURVE 


Ma ae astigmatism in any lens can tig i 

educe to zero at only one object distance. 

r most used object distance for detail 

Rerouch the edge of field is at working 
distance, an intermediate to moderately 
near range. For greatest comfort of patient 
astigmatism should be reduc 
to zero at this object distance. 

The Titmus Corrected Curve Series has 
le White been accurately designed for this range 
Velvet-Lite, A&B with minimum average value tor all pos- 
Contra-Glare, C sible object distances within range of 

accommodation. 


Designed for 
! TITMUS } Greatest Comfort of Patient 
cone | During Greatest Number of Hours 
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VERNAL CONJUNCTIVITIS 


By 
M. N. BEIGELMAN, M.D 
Clinical Professor of Surgery (Ophthalmology), 
University of Southern California School of Medicine 


Senior Attending Ophthalmologist, Cedars of Lebanon 
Hospital 


Attending Eye Pathologist, Los Angeles County Hospital 


With a Foreword Ry 
SIR W. STEWART DUKE-ELDER 
K.C.V.0O., MLA., D.Sc. (St. And.), Ph.D. (Lond.), M.D., 
Ch.B., F.R.C.S., Hon. D.Sc. (Northwestern) 


An extensive clinical, histopathotl and experimental 
af vernal conjunctivitis. inri * careful evaluation 
all available thernpeutic agents and procedures. 

“. .. 1t ts d@ifiewlt to imagine a task more culty realized than 
this work of Dr. Beigelman on vernal conjunctivitis. How much 
richer would ophthalmology be if there were available more 
studies such as this! ... To him opbthalmol owes a con- 
siderable debt, not only for his sustained clinical and suggestive 
experimental work which is of an unusually high order, but 
also for his labours in assessing the epinions of more than 400 
others from all parts of the world who have also studied the 
riddie of this disease, and for his ability in correlati 
this perticular reaction with the larger family of conjunctiva 
allergies.” (Prom «a foreword by Sir W. Stewart Duke-Elder.) 


430 pages, 49 illustrations, including 4 color plates 


UNIVERSITY OF SOUTHERN CALIFORNIA PRESS 
3518 University Avenue Los Angeles 7, California 


PLASTI 


ARTIFICIAL EYES 
Individually Created 


Davio A. GrossBerG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y. 
WICKERSHAM MEDICAL BLOG 
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NOW! 


Austin Belgard Announces .. . 


The 


rve- 


Phoro-Lenscorometer 


For use with Green's Refractor to measure vertex dis- 
tance, just clear instrument of lenses, place Phoro- 
Lenscorometer through opening, making contact with 
patient's closed lid—and read direct. No computing 
necessary. 

Each $12.75 


The Belgard Lenscorometer 
originated by Austin Belgard 


Use of Lenscorometer in all cases of 
aphakia, + OR — corrections of four 
diopters or more—a necessity to insure 
true translation of prescription. 

Each $11.75 


OPHTHALMIC 
OPTICIANS 
WHOLESALE & SERVICE 


q 
~~ 
\ “ams. bor meo- 
tence of trial lens 
iy 4 
/ and potient’s glasses 
- 
INC. 
a= 109 N. Wabash, at Washington (Formerly Belgord, Inc.) 9th Floor STate 2-5362 


Testor 
Trial 


Frame 
DURALUMIN FOR LIGHTNESS 


No, 860—This test lens frame permits the use of Tillyer trial lenses by inserting 
spheres in back, cylinders next, prisms in front. It has independent eye adjust- 
ment, accurate temple adjustment, a wide range of positions for the bridge, and 
@ corneal distance gouge. It is light and strong, and it’s light color mokes 
marking measurements stand out plainly. $47.50 


Storz Instrument Co. 4570 Audubon Ave. St. Louis 10, Mo. 


The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 
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In many cases showing impairment of vision it is important to make full central and pora- 
centra! field studies. The “angled mirror septum” in the AO Lloyd Stereo Campimeter permits 
field testing up to 47° nasally, 35° temporally, 30° upward, and 30° downward. Even when central 
scotomata are present in either or both eyes, single binocular fixation is readily maintained. Lenses 


compensate for the distance from the chart to the eye, thus avoiding accommodation on the 
part of the patient. Illumination of test chart and fixation chart is exceptionally even. 


More and more professional men are demanding the simplicity of operation, accuracy, and 


versatility of application available only in the AO Lloyd Stereo Campimeter. You too will find 
it more than worthwhile to ask your AO Representative for further details. 
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zat the Campimeter that permits 
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EYE KNIVES 


With Beaver Replaceable Blades 
Insure Absolute Uniformity 


Precision-ground Beaver Eye Blades 
never vary in thickness, shape or effi- : 
ciency. And, like all other Beaver Blades, 1 
they are completely interchangeable — 1 


Ouly Rudolph 
Beaver Surgical 
Kaives have com- 


§ pletely inter. 


every blade fits every handle. They seat 
securely — will not weave in an incision. 
Individually packaged in window-type 
boxes, they are easy to stock and select. 


Made and guaranteed by va 
Rudolph Beaver Co., Waltham 54, Mass. 


changeable solid 
blades 


of Glasses? 
The Professional Man, 


UME, / 


Shuron is using space im national 


publications to tell millions of Americans From the Saturday Evening 
that the professional man who cares for Post of November 4, 1950 
their eyes is a beauty expert, too— 

me qualified both to provide skilled visual service 
and to suggest the style of frames that are 


most becoming to the individual. 

And Shuren provides for the Profession 
the materials to make style prescription 
easier: the exclusive Browline, Shurset and 
Shelites frames and mountings — 
components of the practice-building 
“Optical Wardrobe.” 


“Service to the Ophthalmic professions since 1864" 


>” 
\ 
4 
; 
‘ Ay 
a 
¢ 
| : 
| our deal 
Ask er fe 
rescri 
ho should prescribe 
ay 
é 
SHURON OPTICAL CO. INC. 
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in the hand 
is worth two 
in the book 


Using the Soft-Lite Trial Case Accessory regularly adds more 
names to the refractionist’s “book of satisfied patients.” 
And, it is the satisfied patient who makes friends for him! The 
Soft-Lite TCA is a proven means of determining the need for neutral 
light absorption—the Fourth Component of a complete 
prescription. Servicing the TCA is a friendly function of your Soft-Lite 
supply house representative. Or, he will be happy to 
demonstrate this instrument to you, if you do not have one. 
Both he and genuine Soft-Lite Lenses are friends who 
help build the refractionist’s “book of satisfied patients.” 


Worn With Comfort Since 1908 
Featured in Orthogon and Panoptik 
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diagnostic triple-threat the world’s 


largest selling &% ophthalmoscope, and the 


world's largest selling otoscope fitted in a 


case that's truly sanitary and amazingly 


durable . . . that’s the new. . . 


sandura 
case 


Set includes Welch Allyn's finest — the No. 110 

Ophthalmoscope with standard, pin hole and slit apertures, 

“white line” grid and red-free filter; and the No. 216 

Operating Otoscope, with rotatable speculum holder and nylon 

specula in five sizes. The Sandura case may be sterilized 

inside and out, is more compact and longer lasting 
than old style cases. 


WELCH ALLYN, Inc. Auburn, New York 
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HE Ascutves or Orntuatmotocy is published by the American Medical Associanon w 
continue the Archives of Ophthalmology, founded by Herman Knapp in 1869, and to provide 
American ophthalmologists with a publication devoted not only to original contributions 

in the field of ophthalmology but to a survey of the ophthalmologic literature and a review of 

the transactions of ophthalmologic societies. 

Manuscripts for publication, books for review and correspondence relating to the editoria! 
management should be sent to Dr. Francis Heed Adler, Chief Editor, 313 South Seventeenth 
Street, Philadelphia 3. Communications regarding subscriptions, reprints, etc. should be 
addressed, Ancutves of American Medical Association, 535 North Dearborn 
Street, Chicago 10. 

Articles are accepted for publication on condition that they are contributed solely to the 
Agcnives of Manuscripts must be typewritten, preferably double spaced, 
and the original copy should be submitted. Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
8 not considered excessive. 

Feotnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarter!y Cumulative Index Medicus, published by 
the American Medical Association. This requires, in order given: name of author, title 
of article and name of periodical, with volume, page, month--day of month if the journal 
appears weekly—and year. 

Matter appearing in the Arcutves or OrnrHatmotocy is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 
the Aacurves or OrwtrHatmotocy or in any of the other publications issued by the Associa- 
tion will not be permitted. 

The Arcurves or Ornrnatmotocy is issued monthly. The annual subscription price (for 
two volumes) is as follows: domestic, $12.00; Canadian, $12.40; foreign, $13.00, including 
postage. Current single copies are $1.25, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 
Association. 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION... Weekly Covers all the medical sciences 
and matters of general medical interest. Ulustrated. Annual subscription price (three volumes): domestic, 
$12.00. Canadian, $15.50; foreign, $14.60. Single copies, 35 cents 

ARCHIVES OF INTERNAL MEDICINE—Monthly. Devoted to the publication of advanced original clinica! 
and leberetery investigations tm internal medicine. [llustrated. Annwal subscription price (two volumes) 
domestic, $16 66; Canadian. $16.40: foreign, $1100 Single copies, $1.60 

ARCHIVES OF HREUROLOGY AND PSYCHIATRY..Monthiy. A medium for the presentation of original 
articles on sertous and mental diseases, with abstracts from foreign and domestic literature, book reviews. 
transactions of apecial societies. etc. Miustrated Annual subscription price (two rolumes); domestic, $12.00 
Canadian, 612.46; foreign. $13.50. Single copies, $1 25 

ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY..Monthly. Devoted to advancing the knowledge 
of and progress in cutaneous diseases and syphilis. Publishes original contributions on these two subjects, 
transactions of the important dermatoloric secteticos, book reviews, ete Hiustrated Annual subscription 
ortee (two volumes): domestic, $12.00, Canadian, $12.46: foreign, $15.56 Single copies, $1.25 

AMERICAN JOURNAL OF DISEASES OF CHILDOREN..Monthiy. Presents pediatrics as a medical science 
and as social tnctudes carefully prepared reviews, based on recent pediatric Iterature, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies. etc. Illustrated. Annual 
subscription price (two volumes) | domestic, $12.00; Canadian. $12.40; foreign, $13.56. Single copies, $1.25 

ARCHIVES OF SURGERY. Monthly. largely to the investigative and clinical phases of surgery 
etth monthly reviews on orthopedic and urologic surgery Well Ulustrated Annual subecription price (two 
rolumes! ; domestic, $14.00: Canadian, $14 40; foreign, $15.50. Single coptes. $1.25, except special numbers 

ARCHIVES OF OTOLARYNGOLOGY.Monthty A medium for the presentation of original articles on 
Geeases of the ear, nose and throat, with abstracts from foreign and domestic tterature, book reviews. 
transertions of special societies. etc. fMustrated. Annual subscription price (two volumes): domestic, $12.00 
Canadien, $12.40; foreign, $13.60. Bingla copies, $1.25 
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ROLE OF THE ADRENAL CORTEX IN TREATMENT OF 
OCULAR DISEASES WITH PYROGENIC 
SUBSTANCES 


WILLIAM ARENDSHORST, M.D. 
AND 
HAROLD F. FALLS, MD. 
ANN ARBOR, MICH. 


PHTHALMOLOGISTS have long been impressed by the favor- 

able, and frequently dramatic, immediate effects of general protein 
shock in diseases of the uveal tract. Nonspecific foreign protein shock 
therapy is now widely accepted in the management of acute and chronic 
inflammatory diseases of the eye. The agents producing more pro- 
nounced febrile reactions have gradually grown in popularity. Milk, 
milk derivatives and typhoid vaccine have enjoyed worldwide acceptance. 
Severe, and occasionally fatal, reactions to typhoid vaccine have led many 
physicians to prefer the milder-acting typhoid H antigen preparation. 

An explanation of the specific therapeutic effect produced by these 
agents has been long in forthcoming. The concensus was that the severe 
general reaction, accompanied with leukocytosis, general and local vaso- 
dilatation, increased antibody titer, etc., stimulated the mechanism of 
immunity of the entire body to excessive response. It was not until 1946, 
when Selye' introduced his concept of the “general adaptation syn- 
drome,” that the underlying mechanism began to be understood. 
These agents appear to be “alarming stimuli,” which evoke in the organ- 
ism a “counter-shock phase,” during which there exists increased 
resistance to any specific stress. Subsequent research dealing with 
the hormonal relationships of the hypothalamic-pituitary-adrenal axis 
has disclosed that such alarming stimuli indirectly activate the adrenal 
cortex.? This produces increased output of 11, 17-oxysteroids from the 
adrenal cortex. The increased resistance which occurs in the “counter- 


From the Department of Ophthalmology, University Hospital. 

1. Selye, H.: The General-Adaptation-Syndrome and the Disease of Adapta 
tion, J. Clin. Endocrinol. €6:117, 1946, 

2. Hume, D. M., and Wittenstein, G. J., in Mote, J. R.: Proceedings of the 
First Clinical ACTH Conference, Philadelphia, The Blakiston Company, 1950, 
p. 145. 
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shock phase” is largely dependent on the release of these Ll, 17 
oxysteroids from the adrenal cortex. Removal of the adrenal glands 
renders an animal susceptible to fatal injury from stresses which would 
be insignificant to a normal animal, and, conversely, the ability to with 
stand injuries is at least in part restored when an adrenalectomized 
animal is given a potent adrenal cortex extract in sufficient amounts 
More recent observations of the action of the pituitary adrenocortico 
tropic hormone (ACTH) in ophthalmic disease states indicate that 
most dramatic results may occur in the acute phases of certain patho- 
logic processes of the uveal tract. Careful clinical study further indi- 
cates that such responses simulate in most aspects those encountered 
in the alarm reaction 

We have long been interested in the basic response of the ocular 
tissues to general protein shock. In 1942 an attempt was made to 
substantiate Brown and Pugh’s * thesis that increased antibody titer was 
produced in the aqueous by the administration of typhoid H antigen 
Despite the use of massive doses, no rise in titer could be exhibited in 
either human blood or the aqueous of the rabbit. Recent reports have 
indicated that the eosinophil count is a delicate and fairly specific indica 
tor of the response of the adrenal cortex to administration of ACTH.* In 
this paper we intend to examine the response of the eosinophil count to 
the administration of typhoid H antigen in the treatment of ocular dis 
ease in order to see whether the effects of protein therapy depend on 
the release of 11, 17-oxysteroids from the adrenal cortex 


METHOD 


OF STUDY 


Eosinophils were counted by the method of Randolph. Peripheral blood 
obtained by a finger prick giving a free blood flow was found to be as accurate, 
within the range of technical error, as was intravenous oxalated blood. All counts 
were made in duplicate, and the method was found to be satisfactory both as to 
convenience and as to reliability. Controls of normal patients received intravenous 
injections of isotonic sodium chloride solution and showed no significant decrease 
in eosinophil count 


For the last few years in this clinic the pyrogen in vogue has been the typhoid 
H antigen. This antigen has been found to give a fairly consistent response in 
terms of fever, malaise and improvement in ocular disease, and at no time has it 
been found seriously to endanger the patient. It has been the policy to begin treat 
ment with from 15,000,000 to 25,000,000 units and to increase this dose by 
3. Brown, A. L., and Pugh, | Effect of Intra-Ocular Concentration of 
Typhoid Antibodies on Experimental Corneal Ulcers, with a Report of 7 Cases 
Arch. Ophth. 16:476 (Sept.) 1936 


4. Forsham, P. H., in Mote, J}. R Proceedings of the First Clinical ACTH 
Conference, Philadelphia, The Blakiston Company, 1950, p. 21 
5. Randolph, T. G Differentiation and Enumeration of Eosinophiles in the 


Counting Chamber with a Glycol Stain \ Valuable Technique in Appraising 
ACTH Dosage, lab. & Clin. Med. 34:1696, 19490 
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10,000,000 to 20,000,000 units every other day, depending on the symptomatic and 
objective responses of the patient. The same procedure has been followed in the 
present study so that an evaluation of the existing method of fever therapy would 
be available. 

In a case in which the patient was seriously refractory to typhoid H antigen 
a specific purified protein derived from the Shigella subgroup * was used. Except 
for the much smaller quantities used, the procedure in this case followed that for 
the typhoid H antigen. 

The febrile response was graded in fever units. One fever unit represents | 
degree of temperature over 100 F. for one hour. All temperatures were oral 
temperatures, unless otherwise noted, and were recorded generally every hour 
while the temperature was rising and every two hours while the temperature was 
returning to normal. The degree of response, evaluated in units from 0 to 4 
plus, represented an increasingly severe response in terms of general reaction 
In accordance with accepted methods of typhoid therapy, injections were not given 
until the temperature had returned to normal. 


RESULTS 


Physiologically the autonomic nervous system is stimulated, causing 
a vascular dilatation in the splanchnic area with compensatory vasocon- 
striction peripherally, producing the chill. Shortly thereafter the periph- 
eral vessels dilate as the body acts to lower the inner temperature. 

It has been shown’ that the peripheral vasoconstriction is the inter- 
ference in the heat loss mechanism and is important in the production 


of a pyrogen fever. The heat production, which is correlated with the 
rise in temperature, is a consequence of the fever. With the rise in 
temperature there is a general stimulation of cellular activity, as shown 
by changes in the blood. At first there is a short period of leukopenia, 
followed by leukocytosis. The latter is accompanied with increased 
power of phagocytosis, increased antibody titer in the blood, rise in the 
blood content of proteolytic and lipolytic enzymes and increased perme 
ability of capillary walls." 

The above data show correlation of eosinopenia, fever and general 
response when typhoid H antigen is used intravenously. It is believed 
that the eosinophil response is the most sensitive that one can get in 
terms of adrenocortical activation. The two tables present data on 
patients showing excellent eosinopenic response and those giving a poor 
response. It will be noted that eosinopenia and adrenocortical function 
are generally related directly to the degree of fever and malaise. How- 
ever, apparent exceptions in this relationship can be explained by the 
variables in the time of taking the blood sample, tolerance to the type 


6. Morgan, H. R.: Tolerance of Toxic Action of Somatic Antigens of Enteric 
Bacteria, J. Immunol. 59:129, 1948. 

7. Wells, J. A., and Rall, D. P.: Mechanism of Pyrogen Induced Fever 
Proc. Soc. Exper. Biol. & Med. 68:42, 1948. 

8 Sanders, T. E.: Nonspecific Protein Therapy in Ocular Disease, }. Towa 
Soc. 34:51, 1941. 
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ot foreign protem used and poor adrenal function. Failure of improve 
ment in the disease following an initially good adrenocortical reaction 
1s best explained at present by an inhibition of the hypothalamic 
pituitary axis by the abnormally high titer of 11, 17-oxysteroids. The 
mean percentage decrease in eosinophils of 93 in the first table is equiva 
lent to about 100 mg. of ACTH, while the corresponding value of only 
26 per cent in the second table represents about 2 mg. of ACTH. This 
poor adrenocortical reaction in the second group can probably be inter 
preted as relative insensitivity of the axis systems to stimuli and is best 
exemplified by case 3 of that group. The patient responded poorly to 
typhoid H antigen, so a purified protein extract of the Shigella sub 
group was used. When tolerance to the new protein was also demon 
strated, it was believed to be an illustration of the nonspecificity of the 
tolerance development. However, adequate doses of the new pyrogen 
finally gave excellent results. The phenomenon of tolerance, or refrac 
toriness, is usually defined as a rapid loss of responsiveness to the 
pyrogen with continued therapy. Elevation of temperature is not neces 
sary to its development, but when tolerance is reached further pyrogen 
therapy produces no further adrenocortical stimulation 


COMMENT 
\t present, there are two general approaches to the treatment ot 
disease. The first, specific etiological therapy, has reached its height 
in the chemotherapy of infectious disease. The second approach depends 
on increasing the resistance of the host to his disease and is most clearly 
exemplified by treatment with ACTH or cortisone (17-hydroxy-11 
dehydrocorticosterone). The present data clearly indicate that success 
ful foreign protein therapy of ocular disease likewise involves the release 
of 11, 17-oxysteroids from the adrenal cortex. The effective duration 
of a treatment parallels the duration of eosinopenia, a specific response 
to 11, 17-oxysteroids. Moreover, patients in whom the stress of foreign 
protein injection fails to produce eosinopenia do not show a therapeutic 
response to this agent 

The two known effective stimuli for the release of increased amounts 
of ACTH and 11, 17-oxysteroids are epinephrine and a decrease in the 
circulating corticoid level. Epinephrine apparently acts by releasing 
a hormone from the hypothalamis which stimulates the anterior lobe of 
the pituitary; this hormone, in turn, releases ACTH from the pituitary 
gland, and the response to a decrease in the circulating corticoid level 
probably also involves this pathway. It is not known whether or not 
foreign protein therapy acts through one of these two mechanisms and 
stimulates the hypothalamic center indirectly, or whether it is a direct 
hypothalamic stimulating agent. It is interesting, however, to note 
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that the vasomotor and temperature-regulating centers, which are prom 
inently affected by foreign protein treatment, are in close proximity in 

the hypothalamus to the center controlling the rate of release of ACTH 

from the anterior lobe of the pituitary. 

As compared with ACTH or cortisone therapy, foreign protein 
therapy has both advantages and disadvantages. The most obvious 
advantage is its low cost, while the major disadvantage is the rapid devel 
opment of tolerance to its effect. Often tolerance is apparent by the 
tume the fourth injection has been given, and this refractory state may 
not be overcome by changing the pyrogenic agent.’ A similar tolerance ' 
limits the usefulness of repeated doses of epinephrine as an agent for 
releasing ACTH, apparently because increased levels of 11, 17 
oxysteroids inhibit the reaction of the hypothalamopituitary mechanism 
to stimulating agents. Previously it was believed that the functional 
capacity of the reticuloendothelial system to remove the bacterial toxins 
from the blood was enhanced by repeated injections of pyrogenic sub 
stances. This increased ability then afforded protection to the suscep 
tible tissues, so that the latter were less damaged ; and the fever response, 
which is probably a reflection of tissue injury, was accordingly decreased 
with each dose." Pyrogenic protein therapy, however, appears superior 
to the use epinephrine, which has only a brief duration of action. In 
these studies maximum stimulation of the adrenal cortex following the 
administration of typhoid H antigen was not reached for 18 hours, and 
single doses appeared to have a duration of action of approximately 
24 hours. 

Neither the present results nor any data in the literature yet provide 
a satisfactory explanation of how adrenal steroids relieve ocular disease, 
or any other type of disease. For the present, it must be admitted that 
we are treating diseases of unknown origin with agents whose site of 
action is unknown. 

The present results suggest that typhoid H antigen therapy has a 
definite, continuing place in the treatment of ocular disease. It should 
be most effective in those conditions which may be controlled by an ele- 
vation of the 11, 17-oxysteroid level for one week or less. Recently 
foreign protein has also been found effective as a supplementary thera 
peutic agent after withdrawal of a patient from ACTH therapy. When 
patients become refractory before their disease is controlled, when a 


9. Beeson, P. B.: Tolerance to Bacterial Pyrogens: Factors Influencing 
Its Development, J. Exper. Med. 86:29, 1947. Kapuscinski, W. J., Jr.: Pyréto- 
thérapie comme provocation diagnostique dans les uvéites, Arch. d’opht. 1:27, 
1949. 

10. Beeson, P. B.: Tolerance to Bacterial Pyrogens: Role of Retceulo-Endo 
thelial System, J. Exper. Med. 86:39, 1947. 
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prolonged course of treatment will clearly be necessary and when patients 
fail to show an eucinopenic response to adequate doses, the use of ACTH 
or cortisone should replace foreign protein treatment 


SUMMARY 

1. The intravenous injection of foreign protein initiates an alarm 
reaction with subsequent response of the adrenal steroids, as shown by 
a decrease in the eosinophils in the circulating blood. 

2. The point of maximal cosinopenia is about 18 hours after the 
imjection. 

3. Eosinophil counts can be used to determine the time for the next 
injection. 

4. Patients refractory to foreign protein show no decrease m 
eosinophils 

5. As evidenced by the eosinopenia, the adrenocortical response 
parallels the general constitutional reaction to the foreign protein. 

Dr. James T. McGuckin, of the Department of Ophthalmology of the Um 
versity Hospital, assisted in accumulating a part of the data; Dr. Herbert Morgan, 
of the Department of Medicine of the University of Rochester School of Medicine 
and Dentistry, donated the purified protein derived from the Shigella organism 
for the treatment of one of the highly refractory patients who is included in this 
report 
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HEREDITARY NUCLEAR CATARACT 


JACK 8. LEE, MD. 
Fellow in Ophtheimology, Moyo Foundation 
ano 


WILLIAM L. BENEDICT, M.D.“ 
ROCHESTER, MINN. 


N 1947 a young girl and her brother came to one of us (Benedict) 

for treatment of bilateral cataract. Both patients had had the 
cataracts since early childhood, and their condition had remained 
stationary. Although visual efficiency was impaired, especially in bright 
light, both children had progressed excellently in school and were not 
obviously handicapped. The cataracts were central only, the nucleus of 
the lens being clearly outlined as a gray disk and the periphery of the 
lens being clear. The children’s mother had undergone needling for 
bilateral cataract in childhood, with somewhat disappointing results. 
The children’s aunt exhibited the same gray nuclear cataracts without 
gross visual difficulty. Three years previously, in 1944, this aunt had 
brought her two sons (cousins of the children described above) to one 
of us (Benedict) for treatment, and their clinical records contained a 
description of bilateral nuclear cataract corresponding exactly with that 
of their cousins. 

Here, then, were six blood relatives, five with the same type of 
nuclear cataract and the sixth with a history of having undergone an 
operation for cataract. A brief inquiry into the pedigree revealed numer- 
ous other relatives with “bad eyes,” all of whom were direct descendants 
of one man. The pedigree was worked out in greater detail by cor 
respondence during the following months. 

In 1948 a trip was undertaken to examine the eyes of as many 
members of this family as possible. The results of this trip formed the 
basis for a thesis, namely, the presentation of a new pedigree of heredi 
tary nuclear cataract. This paper is a condensation of that thesis 


* Dr. Benedict is in the Section on Ophthalmology, Mayo Clinic 

Read at the meeting of the Texas State Medical Association, San Antonio. 
Texas, May 2 to 5, 1950. 

This paper is an abridgment of a thesis submitted by Dr. Lee to the Faculty 
of the Graduate School of the University of Minnesota in partial fulfilment of 
the requirements for the degree of Master of Science in Ophthalmology 
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The type ot cataract encountered here was first studied and described 
in the literature by Nettleship and Ogilvie* in 1906. They published 
the pedigree of the Coppock family, of which 18 members were “known 
to be affected by a very definite and peculiar variety of stationary con 
genital cataract.” Doyne* had encountered and described the first 
three or four cases in 1888, 1895 and 1896. Ogilvie discovered most 
of the others, and the first published pedigree contained 288 affected 
members in seven generations. 

Subsequent pedigrees were published by Nettleship*® (1908 and 
1909), Chance* (1907), Harman*® (1909 and 1910) and Smith‘ 
(1910). The cataract became known as “the Coppock caturact,” or 
“Doyne’s discoid cataract.” Vogt’ (1922) and Gifford" (1924) 
independently described the appearance of the cataract as seen with the 
slit lamp. “Vogt termed it “central pulverulent cataract,” but Gifford 
recognized the fact that the central pulverulent cataract of Vogt and 


the Coppock cataract of Nettleship and Ogilvie were identical. Adams ° 


(1942) and Rosen (1945) further described the appearance of the 
cataract with the slit lamp. In their textbooks Duke-Elder,"’ Mann ' 
and Bellows * briefly mention the condition 


1. Nettleship, E., and Ogilvie, F. M.: A Peculiar Form of Hereditary Con 
genital Cataract, Tr. Ophth. Soc. U. Kingdom 26:191-207, 1906 

2. Doyne, R. W.. cited by Nettleship and Ogilvie. 

3. Nettleship, F Lamellar Cataract, “Coppock” or Diseoid Cataract, and 
Retinitis Pigmentosa, Affecting Different Members of the Same Pedigree, Tr 
Ophth. Soc. U. Kingdom 28:226-247, 1908: On Some Hereditary Diseases ot 
the Eye, ibid. 29:lvii-cxevii, 1909 

4. Chance, B An Unusual Form of Hereditary Congenital Cataract Occurring 
in Several Members of a Family, Arch. Ophth. 86:505-508, 1907 

5. Harman, N. B.;: Congenital Cataract: A Pedigree of 5 Generations, Tr 
Ophth, See. U. Kingdom 28:101-108, 1909: Familial Discoid or “Coppock’ 
Cataract, ibid. 30@:29-30, 1910 

6. Smith, P A Pedigree of Doyne’s Diseoid Cataract. Tr Ophth. Sox 
Kingdom 8@:37-42, 1910 

7. Vogt, A., cited by Rados, A.: Central Pulverulent (Discoid) Cataract and 
Its Hereditary Transmission, Arch, Ophth. $8:57-77 (July) 1947. p. 62 

& Gifford, S. R Congenital Anomalies of the Lens as Seen with the Slit 
Lamp, Am. J. Ophth. 7:678-685 (Sept.) 1924 

9. Adams, P. H Doyne’s Discoid Cataract (Coppock), Brit. J. Ophth 
26: 152-153 (April) 1942 

10. Rosen, E Coppock Cataract and Cataracta Pulverulenta Centralis, Brit 
|. Ophth. 29:641-644 (Dec.) 1945 

Il. Duke-Elder, W. S Text-Book of Ophthalmology : Volume 1: The Develop 
ment, Form and Function of the Visual Apparatus, St. Louis, C. V. Mosby 
Company, 1933 

12. Mann, I Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937 

13. Bellows, J. G.: Cataract and Anomalies of the Lens: Growth. Structure 
Composition, Metabolism, Disorders and Treatment of the Crystalline Lens 
St Louis. Vo Mosby Company, 1944 
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Rados* in 1947 published a most thorough report on central 
pulverulent cataract. He reviewed the literature extensively, and he 
himself reported on three new families which had the cataract. He 
further demonstrated that the mode of inheritance is dominant, that 
recessive inheritance of the condition cannot be substantiated and that 
the cataract does not show changes of transmission 


PRESENT STUDY 


With the two children referred to as propositi, their pedigree was 
charted, and as many persons as possible were examined. In the new 
pedigree there were 200 members, in six generations; 63 inherited the 
family eye condition, 129 were unaffecte] and the condition of 8 was 
unknown (fig. 1). 

The pedigree goes back to a man who was born in Ireland and 
who moved to South Carolina, probably about 1830. He raised eight 
children, four of whom are said to have had poor eyes; but the descend- 
ants of only the sixth child have been traced. This sixth child was born 
in 1835, in South Carolina; moved to Cropwell, Ala., and later moved 
to Texas. He died in Texas in 1900. Most of his descendants now live 
in Texas and Oklahoma. 

One hundred and five persons were examined ; 42 of these exhibited 
the cataract, and 63 presented clear lenses. Of the 95 not examined, 
21 were said to have the “bad eyes” of the family, and 66 were said to 
have “good eyes.” In most cases this information was checked and 
confirmed by several close relatives. The remaining eight persons died 
too early in infancy for other members of the family to know whether 
or not the eyes were affected. 


The oldest affected person examined was 84 years of age, and the 
youngest was 3 months. With the exception of the 3 month old baby, all 
the affected members exhibited the same type of nuclear cataract, some 
of the cataracts being denser than others. 


The hereditary nuclear cataract found in this new pedigree adhered 
to the mendelian law of dominance. Every affected person had an 
affected parent, and in no case had an unaffected person transmitted 
the condition. An affected person had usually transmitted the cataract 
to roughly one-half his children. The characteristic was not sex linked ; 
there were 34 affected males and 29 affected females, figures that are 
within the limits of probability for even distribution. In one instance 
there were fraternal twins, one of whom was affected and the other 
unaffected. There were no instances of intermarriage between affected 
persons. 


14. Rados, A.: Central Pulverulent (Discoid) Cataract and Its Hereditary 
Transmission, Arch. Ophth. 38:57-77 (July) 1947 
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Most members of this family appeared to be above average intel- 
ligence, and a number of them were quite definitely superior. In no case 
was there any mental deficiency. The average educational level was 
just short of high school graduation, being almost the same for the 
persons with cataract as for those without it. With two exceptions, the 
presence of cataract did not prevent any one from starting school, 
although several did leave in the lower grades. Many with cataracts, 
however, made exceptional academic records; at least two were class 
valedictorians. 

Although the cataract apparently remains stationary throughout life, 
visual acuity neither improving nor decreasing, the parents were usually 


Fig. 2.—-Typical hereditary nuclear cataract. The white spot over the pupil! 
is a light reflex from the cornea. 


not aware that a child had the family cataract until the child was about 
2 years of age, and evidence of its presence might not be definite until 
about the age of 4. Each member of the family and those who married 
into it were conscious of this hereditary trait, and they were anxious to 
know as soon as possible whether or not a baby was affected. If a child 
had the cataract, the first ocular symptom or sign was preference for 
shade, rather than bright light. This might manifest itself by the child’s 
squinting in the light, tilting or cocking his head to avoid the light or 
preferring to play in subdued light or dark corners, closets and indoors. 
But during the first two years of life the child normally exhibited no 
such objection to light. This aversion to bright light carried through 
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adult life. Because the cataract was central, constriction of the pupil to 
light impaired vision. 

The nuclear cataracts were always sharply circumscribed ; and, with 
one exception, they could be cataloged in one of the three varieties 
originally described by Nettleship and Ogilvie, namely: (1) dense gray, 

2) thin gray and (3) granularly opaque (fig. 2). Many showed a 
distinct triradiate structure, with a clear Y on the anterior aspect of 


Fig. 3.—Distribution of opacities in the lens, showing a distinct triradiate 
structure with a clear Y on the anterior aspect of the opacity. 


Fig. 4.—-Hereditary nuclear cataract in a child 3 months old. 


the opacity (fig. 3). This frequent appearance of the Y, together with 
the fact that the opacities were usually 4 to 4.5 mm. in diameter, would 
seem to point to the fetal nucleus, rather than simply to the embryonic 
nucleus, as the zone of pathological change. 

The one person whose cataracts differed significantly from the 
others was the 3 month old baby (fig. 4). The Y sutures were clearly 


visible as broad, clear lines continuous with the periphery of the lens; 
through these lines of the Y could be seen the red fundus reflex. In 
the nuclear areas formed by the angles of the Y were thin dark, homo 


‘ 
{ 


LEE-BENEDICT—HEREDITARY NUCLEAR CATARACT O49 


geneous opacities, through which the fundus reflex could not be seen. 
At first glance these opacities appeared to be scattered rather hap- 
hazardly in the lens, but a second inspection proved that such was not 
the case. The exact center of the lens was clear but was surrounded 
by a circle of broad, thin opacities separated from each other by only 
the Y suture. The peripheral edge of each opacity was part of a circle, 
the complete, circumscribed circle being made up of all the opacities 
and measuring 6 to 7 mm. in diameter (fig. 5). The parents had noticed 
nothing wrong with the baby’s visual behavior and did not suspect that 
the child had cataracts. 

The findings in this 3 month old baby, together with the fact that 
symptoms of cataract usually do not appear in affected persons until 


about the age of 2 years, suggest the probability that central pulverulent 


a b 


Fig. 5.~-Distribution of opacities in a hereditary nuclear cataract. 


cataract is not formed in the embryonic nucleus but involves only the 
fetal nucleus. The findings further suggest the possibility that, although 
the cataract is present at birth, it does not reach its final, stationary 
phase until about the age of 2 years. It will be important to reexamine 
this child at a later date to observe whether her cataract has assumed 
the form of others. 

SUM MARY 


A new pedigree of hereditary nuclear cataract is presented. Of 200 
members, in six generations, 63 were affected, 129 were unaffected, 
and the condition of 8 was unknown. One hundred and five of these 
persons were examined personally, 42 exhibiting the cataract and 63 
having normal eyes. Information regarding the 95 members not 
examined was obtained from close relatives and was usually confirmed 
by others, 
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This cataract was first described in 1906 by Nettleship and Ogilvie, 


and it has subsequently been termed by other observers “the Coppock 


cataract,” “Doyne's discoid cataract” and “central pulverulent cataract.” 


It is strictly a dominant hereditary characteristic, and it is not sex 
linked 

It is probable that the cataract involves only the fetal nucleus, and 
that the embryonic nucleus is primarily not affected. It would seem 
that the cataract does not reach its final stage of development and 


hecon.e stationary until about the age of 2 years. 
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STUDIES ON THE CRYSTALLINE LENS 
IIL. Incorporation of Glycine ond Serine in the Proteins of Lenses Cultured in Vitro 


FREDERIC C. MERRIAM, Ph.D. 
AND 

V. EVERETT KINSEY, Ph.D. 
BOSTON 


REVIOUS experiments ' with lenses cultured in vitro with labeled 
glycine have shown that the tripeptide glutathione turns over 
continuously, being degraded into its component amino acids and 
resynthesized at similar rates. A significant amount of labeled glycine 


in these experiments was also found in the lens proteins. The present 


study is concerned with whether the lens proteins are similarly in a state 
of flux and whether interconversions of amino acids occur in the lens. 

No previous studies of the interconversions of amino acids and the 
turnover of lens proteins have been made, nor had a detailed analysis of 
the amino acid composition of lens proteins been reported at the time 
these studies were performed.* There has been a recent investigation, 
however, on the oxidative metabolism of amino acids. De Vincenttis 


and Auricchio * 


demonstrated the ability of the lens to oxidize several 
amino acids to keto acids, which, in turn, are oxidized further. This 
oxidation illustrates one path for catabolic degradation of the amino acids 


From the Howe Laboratory of Ophthalmology, Harvard Medical School 

This work was supported in part by a grant from the United States Atomic 
Energy Commission 

1. (a) Merriam, F. C., and Kinsey, V. FE Studies on the Crystalline Lens 
I. Technic for in Vitro Culture of Crystalline Lenses and Obesrvations on 
Metabolism of the Lens, Arch. Ophth. 43:979 (June) 1950. (6b) Kinsey, V. E. 
and Merriam, F. ¢ Studies on the Crystalline Lens: Il. Synthesis of Gluta 
thione in the Normal and Cataractous Rabbit Lens, ibid. 44:370 (Sept.) 1950 

2. After completion of these studies, a report on the amino acid composition 
of bovine lens proteins was made by A. J. Schaeffer and J. D. Murray (Amino 
Acid Composition of the Lens Proteins of the Bovine Eye, Arch. Ophth. 48: 1056 
{June} 1950). They used a microbiological procedure, and their results are in 
substantial agreement with ours, although they did not report ammonia 

3. de Vincentiis, M., and Auricchio, G.: Sur le metabolisme des acides 
aminés dans les tissus oculaires, Acta ophth. 28:7, 1950. 
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in the lens and, since the concentration of amino acids remains essentially 


constant, suggests that they are turning over as they do in other tissues.‘ 

To test whether the lens protems are m a state of flux with regard 
to the component amino acids, lenses were incubated in vitro with 
glycine labeled in either the carboxy! or the methylene position with C**, 
The protem was hydrolyzed, and the component amino acids were 
separated by means of starch column chromatography.’ Then, by deter 
mining the radioactivity in each fraction, it was possible to determine 
the fate of the C'* from the labeled glycine. An analysis of the acid- 
hydrolyzed lens proteins was obtained at the same time 


METHODS 


Two pairs of lenses from albino rabbits 4 to 6 weeks old were cultured by the 
procedure described in a previous paper,'* using solution 2. This basic culture 
medium was fortified with labeled glycine in the following way 4 105 ml 


of the culture solution was labeled with 95.2 microliters of 


portion 
a stock solution of 
methylene-labeled glycine containing 3.75 mg. (0.05 millicurie) per milliliter, or, in 
the second experiment, with 1428 microliters of a solution of 3.0 me (0.04 
millicurie) of carboxyl-labeled glycine per milliliter. Al solutions were main 
tained sterile. Lenses were cultured for about 25 hours at 37 C. with 5.0 ml 
each of the culture medium in an atmosphere of 5 per cent carbon dioxide, 5 per 
cent oxygen and 90 per cent nitrogen 


After culture, each lens was weighed, extracted twice by being ground in a 


glass mortar with 10 ml. portions of a I per cent aqueous solution of trinitrophenol to 


remove all the unbound amino acids, including glycine, then extracted with two 10 
mi. portions of water and dried. The protem was then suspended in 10 mi. of 
water, and the amount of radioactivity was estimated by plating a 25 microliter 
aliquot of the protein suspension on a copper planchet. When dry, the C'* was 
counted directly, as were aliquots of solutions in the glutathione experiments.!> 
In order to remove lipids, a 25.3 mg aliquot of vacuum-dried protein from one 
of the lenses was extracted twice with a 50: 50 alecohol-ether solution at the boiling 
point for 15 minutes. No radioactivity was found in the extract 
unlikely that glycine was extensively converted to the lipid fraction 


so it appeared 

The protein 
was again dried in a vacuum desiccator 
& 200 by 14 mm 


then, for hydrolysis, it was transferred to a 
(outer diameter) pyrex® tube and suspended in 5 ml. of 5 N 
glass-distilled hydrochloric acid. The suspension was heated nearly to boiling 
to remove air; then the tube was sealed while still hot The protein was 
hydrolyzed in a steam autoclave at a gage pressure of 20 pounds per square inch 
for 19 hours in the first experiment and for five hours in the second experiment 
Erlenmeyer flask, frozen in solid 
carbon dioxide and alcohol and evaporated to dryness at less than 1 mm. of 
mercury pressure. The autoclave tube was rinsed with about 4 ml. of 
which was added to the amino acid residue 


The solution was transferred to a SO ml 


water, 


the solution was again frozen and 
lyophilized to sweep out remaining hydrochloric acid 

4. Borsook, H.; Deasy, C. L.; Haagen-Smit. A. ] Keighley, G., and Lowy, 
PH Uptake of Labeled Amino Acids by 
Proc. 8: 589, 1949 


Tissue Proteins in Vitro, Federation 


5. Moore, S. and Stein, W. H Chromatography of Amino Acids on 


Starch Columns: Solvent Mixtures for the Fractionation of Protein Hydrolysates, 
|. Biol. Chem. 178:53, 1949 
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1: 2:1 mixture of n-butyl alcohol, n-propyl alcohol and 0.1 N hydrochloric acid 
and introduced on the top of a 2.1 by 30 cm. starch column, which had been 
prepared by the procedure described by Stein and Moore.* 


The solid residue of amino acid hydrochlorides was dissolved in 2 mil. of a 


The elution of the amino acids from the potato starch was carried out with 
the same 1:2: 1 mixture on a Technicon Automatic Fraction Collector. Five 
milliliter fractions were collected (245 drops) in tubes coated with a silicone 
film to prevent creeping. On the third day of operation, when aspartic acid was 
emerging from the column, the eluting mixture was changed to a 2:1 n-propyl 
aleohol-0.5 N hydrochloric acid solution to speed the rate of travel of the amino 
acids remaining on the column. Two hundred fractions were collected altogether. 
A 261 microliter aliquot of each fraction was analyzed for its leucine equivalent 
of amino acid content with triketohydrindene hydrate (ninhydrin®) by the 
procedure of Moore and Stein.’ Ammonia and.the 18 amino acids considered in 
this work give varying amounts of color with ninhydrin®; so it was necessary to 
correct the color yield for the efficiency of color formation with each amino acid. 


Our correction factors were in substantial agreement with those found by Moore 
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Separation of the amino acids from hydrolyzed rabbits lens proteins by starch 
column chromatography. The line with closed circles represents the amount of 
amino acid present; the line with open circles, the amount of C** present 


and Stein The amount of amino acid in each fraction was calculated, using 
the appropriate correction factors. To determine the amount of C'* in the fractions, 


they were lyophilized and plated on copper planchets and counted by the usual 
procedure 


RESULTS 


The amount of amino acid present in each chromatogram sample, as 
well as the amount of C** present, is plotted as a function of the sample 
number (and hence as a function of eluate volume, since each sample 
was 5.0 ml.) in the accompanying chart. By adding the amount of a 
given amino acid in each of the samples comprising the peak for this 

6. Stein, W. H., and Moore, S Chromatography of Amino Acids on Starch 
Columns: Separation of Phenylalanine, Leucine, Isoleucine, Methionine, Tyrosine, 
and Valine, J. Biol. Chem. 176:337, 1948 

7. Moore, S., and Stein, W. H.: Photometric Ninhydrin Method for Use in 
the Chromatography of Amino Acids, J. Biol. Chem. 176: 367, 1948. 


EE 
ater: 
| 
| 
4 
z 
\ 
20 40 60 80 100 120 60 ‘BO 200 
SAMPLE NUMBER (5.0 


654 {RCHIVES OF OPHTHALMOLOGY 


amino acid, it was possible to determine the amino acid content in the 
sample placed on the column. These integrated values for the experi- 


Taste Acid Composition and Distribution in Lens Proteins Follow 
ing Incubation of a Fowr Week Old Rabbit Lens for Twenty-Five Hours 


in the Presence of Glycine Labeled with C** in the Methylene Position 


Amine Acid Percentage (On a 
Amine Acid Mieromotes Molecular Basie) Counts/Min 

Leut ne isoleucine 1845 
Phen ylelanine 31.15 6 
Valine methionine 49 
Tyrosine 
Proline + 
Alanine glutamic arid 
Threon! in 


Berine 


tilyeine 


Ammonis 

Arginine 

Lyvwine 4.77 3.2 ¢ 
idine 


yetine (% 


Tame 2 imino Acid Composition and C'* Distribution in Lens Proteins Follou 


ing Incubation of a Six Week Old Rabbit Lens for Twenty-Five Hours 


im the Presence of Glycine Labeled with (* in the Carboryl Position 


Amine Acid, Percentage (On cM 
Amina Acted Mieromoles Molecular Basis) Count*/Mip 
Leucine lsoleus ine 12.3 
Phen ylalanice 64 
Tyrosine 
Proline 7.45 4! 
Threonine 
Asparti: ach! 13 7 


Serine 
tilyeine 


Ammonia 


Arg'nine 
yaine a7 
leticline 
Cystine (% 


ments are presented in tables 1 and 2, along with the protein composition 


which was calculated from these values 


Phe protein composition is 
expressed as a percentage based on the number of molecules of each 
amino acid present, because in protem studies the relative number of 


ammo acid units is more informative than the relative weights of 
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the amino acids. It will be observed that the major portion of the labeled 
giveine was found in the glycine and serine portion of the protein. 

In cases in which the peaks overlapped, the amino acids were esti- 
mated by the procedure recommended by Stein and Moore, with the 
exception of valine, methionine and tyrosine. Tyrosine was determined 
directly in the appropriate fractions by comparing the absorption at 276 
millimicrons with that of standard tyrosine solutions. When the peak 
representing the difference between the tyrosine peak and the combined 
valine, methionine and tyrosine peaks was plotted separately, a smooth, 
symmetrical curve was obtained. This indicates that the amount of 
methionine, which usually appears between valine aad tyrosine in this 
type of chromatogram, was very small in these acid hydrolysates of lens 
proteins. Hence only valine is indicated in the chart, although a little 
methionine may also be present. 

No values are reported for tryptophan in the chart and tables, because 
this amino acid is destroyed by an acid hydrolysis of the type used in 
these experiments.* The glycine and ammonia peaks represent slightly 
more material than that in peptides, because the acid hydrolysis breaks 
down adenine and guanine in nucleic acids to glycine and ammonia.’ 
This effect must be small, however, because the nucleic acid content of 
the lens is not over 0.15 per cent of the lens proteins.” A more serious 
error in this type of analysis is the destruction of cystine during 
hydrolysis.“° The extent of loss is not known at present. 

With these exceptions, the analysis presented accounts for over 98 
per cent of the amino acids of the lens proteins. 


COMMENT 

The results of these experiments strongly suggest that there is a 
turnover of glycine in lens proteins. However, it has been pointed out 
elsewhere * that experiments on the incorporation of labeled amino acids 
into tissue protein must be interpreted with caution when pure proteins 
cannot readily be isolated, since there are other ways in which an amino 
acid may be associated with protein than in peptide bonds. For example, 
in liver homogenates glycine may be incorporated into glutathione, which, 
in turn is linked through its sulfur atom to the sulfur of protein. Glycine 
may also be incorporated into phospholipids, which are difficult te 
separate from the protein, or it may be bound to the protein by a complex 


& Markham, R., and Smith, J. D.: A Source of Error in Amino Acid 
Analysis, Nature, London 164:1052, 1949 


9. Mandel, P.; Nordman, J., and Zimmer, J Acide nucléique du cristallin, 
Compt. rend. Acad. sc. 228:516, 1949 

10. von der BRecke, C. H.: Perdidas de cisterina durante la hidrolisis acida de 
proteinas, Semana méd. $7:115, 1950. 
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with a heavy metal. The possibility of incorporation of glycine in pro- 


tem by means other than peptide bond replacement in these experiments 
was eliminated in the following way : 

\fter lenses were incubated with carboxyl-labeled glycine, extraction 
of the dry lens proteins with hot ether and alcohol removed less than 1 
per cent of the C**; thus, it is unlikely that C'* was present in the 
phospholipids. Treatment of the same lens proteims directly with 
ninhydrin® liberated less than 1 per cent of the C' as carbon dioxide 
Since this reagent is specific for alpha-amino carboxyl groups, it would 
react with free glycine or glycine loosely bound in a complex. The 
absence of any reaction suggests that glycine is bound to protein by 
peptide bonds. Finally, a partial solution of the radioactive lens proteins 


in 3 N thioglycolic acid for six hours at 30 C. failed to alter appreciably 
either the 


specific activity of the soluble portion, which was precipitated 
with 2.5 N sodium hydroxide at fu 5, or the specific activity of the 
protem insoluble in the reagent. Thioglycolic acid has been used by 
others '' to remove cystine and peptides bound to protein by a disulfide 
link. In the case of liver homogenates, a considerable amount of (* 
trom glycine is removed from protein in this way,’ while C** in the same 
protems after imeubation with labeled phenylalanine is not." The 
evidence presented here, therefore. indicates that incorporation of C** 
from glycine takes place largely by replacement of glycine units in the 
lens peptide chains 


The large amount of C™ present in serine su yyests a rather rapid 
H 


conversion of glycine to serine in the lens. This interconversion in the 


lens is only a little slower than that in liver 
The rate at which glycine enters and leaves the lens protems can be 


estimated if certain assumptions are made concerning the size of the pool 


throughout which labeled glycine is distributed during a culture experi 


ment. For example, it has already been shown” that glycine in the 
culture medium mixes not only with the unbound glycine in the lens but 


also with the glycine in glutathione. Now. it has been shown that there 


is potentially a large amount of glycine in the lens proteins which could 


increase the size of the pool considerably and, in fact, would do so in an 


experiment of, say, a week's duration. Furthermore, if serine is con- 


sidered to be in equilibrium with glycine, the pool becomes even larger 


Il. Melchior, J. R.. and Tarver. H Studies in Protein Synthesis in Vitro: I 


Om the Synthesis of Labeled Cystine (S®*) and Its Attempted Use as a Tool in the 


Study of Protein Synthesis, Arch. Biochem, 18:30]. 1047 
12. Peterson, E. A.; Greenberg, D. M.. and W innick, T Characteristics of the 
Amino Acid Incorporation System of Liver 


Homogenates, Federation Proc. 9: 
214, 1980 


13. Goldsworthy, P. D.; Winnick, T.. and Greenberg, D. M Distribution of 
m Glyeme and Serine of Liver Protein Following the Administration of 
Laheled Glycine, 1. Biol. Chem 180:341, 1949 
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In the absence of information on the rate at which serine is converted 
to glycine and formate, the turnover rate for glycine m protein can be 
obtained only within limits. These limits are established by making the 
assumption that no conversion to glycine takes place or that this 
conversion is infinitely rapid. 

lf no conversion of serine to glycine occurs, then the total pool in 
which C™ would be distributed at isotopic exchange equilibrium consists 
in the glycine fed, the unbound glycine in the lens, the glycine in 
glutathione and the glycine in the lens proteins. In the case of a lens in 
the experiment with methylene-labeled glycine, these values were 0.170, 
0.014, 0.108 and 2.224 mg., respectively, and the total pool was 2.516 mg. 
of glycine. The amount of C'* which could be distributed in the pool 
was the amount fed minus the amount which was lost in serine (and in 
carbon dioxide when carboxyl-labeled glycine was used), or 61.1  10* 

0.5 « 10*, or 60.6 * 10° counts per minute. The amount of C'* 
which would be in protein had isotopic equilibrium been reached during 
the culture period would be 60.6 « 10* & (2.224/2.516), or 53.7 « 10* 
counts per minute. The actual number of counts per minute found to 
be present in protein glycine after 25 hours was 1.42 * 10*. Thus, the 
turnover was 100% 1,42 « 10*/53.7 « 10*, or 2.6 per cent complete. 

\ similar value for the experiment with carboxyl-labeled glycine was 
a 2.7 per cent turnover in 25 hours. 

If serine is converted to glycine infinitely rapidly, the pool of 2.516 
mg. of glycine must include an additional 1.74 mg. of glycine which is 
potentially available from serine. Under these conditions, the amount 
of C' which would be in protein glycine had isotopic equilibrium been 
reached during the culture period would be (2.224/4.256) & 61.1 « 10*, 
or 32.0 & 10* counts per minute, and the glycine turnover in 25 hours 
would be 4.4 per cent. The corresponding value in the experiment with 
carboxyl-labeled glycine was 5.85 per cent. 


By similar calculations, the over-all conversion of glycine to serine in 
protein was 2.1 and 2.3 per cent in 25 hours for the experiments with 
methylene-labeled and carboxyl-labeled glycine, respectively. 


Within the limits defined above, it appears that the rate at which 
glycine molecules are replaced in the intact rabbit lens proteins was 2.5 
to 5 per cent per day, while the serine was synthesized from glycine and 
replaced at the rate of about 2 per cent per day. 

It is noteworthy that these turnover reactions did not take place when 
the lens capsule was removed or seriously damaged before the lens was 
cultured, Similar disturbances in the metabolism of the lens on rupture 
of the capsule have been observed by others. For example, it is known 
that removal of the capsule results in a twofold to fourfold increase in 
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oxygen uptake.'* The possible relation between these metabolic disturb- 
ances will be discussed in a subsequent paper. When the lens capsule 
was removed after the lens was cultured with labeled glycine, only a 
small part of the C'* was lost, indicating that, while the intact capsule 
is necessary for glycine turnover, the turnover does not take place in 
the capsule alone 

While this paper has been limited to the turnover of glycine and 
serine in the lens proteins, it may be presumed from evidence available 
from studies on other tissues that most of the other amino acids behave 
similarly 

SUM MARY 


Evidence is presented to show that the protems of the lens are 
continuously being degraded and resynthesized 


Glycine labeled with C'* in the carboxyl or the methylene position 


was shown to turn over in rabbit lenses cultured in vitro at a rate 
between 2.5 and 5 per cent per day. This amino acid was also shown to 
be rapidly converted by the lens to serine, which, in turn, was incor 
porated into protein at a comparable rate 

Phe amino acid composition of young rabbit lenses as obtained by 
chromatographic analysis on acid-hydrolyzed proteins ts presented 


Dr. Ivan D. Frantz Ir. made helpful suggestions, and Mrs, Ethel Bowie gave 
techmecal assistance 


14 Fly, LL O Metabolism of the Crystalline Lens: I]. Respiration of 
Intact Lens and Its Separated Parts, Am. J. Ophth. 82:220, 1949 
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METABOLISM OF THE STORED CORNEA 


ANDREW deROETTH Jr, MOD. 
NEW YORK 


INCE preservation of the donor material is one of the most important 

problems facing the ophthalmologist who is actively engaged in doing 
corneal transplantations, several investigators ' have studied the question 
from the clinical, histological and biochemical points of view. Ina recent 
article, Duane * demonstrated that the oxygen uptake of the cornea 
remains normal for about seven days when the eye is stored in a moist 
chamber in the refrigerator. Preliminary experiments * conducted in 
this laboratory showed that when the enucleated eyeball is stored in a 
moist chamber in the refrigerator, the procedure employed by Duane,” 
and also the method employed nowadays in most of the eye banks in this 
country, the cornea rapidly takes up water. Of course, the abnormal 
hydration will change the corneal architecture and will cause histological 
and biochemical changes. It is obvious that the excessive water which 


diffuses into the cornea during the storage process must come from the 


This study was supported by the Knapp Memorial Foundation 

From the department of Ophthalmology, Columbia University College of 
Physicians and Surgeons. 

Thesis submitted in partial fulfilment of the requirements for the degree of 
Doctor of Medical Science, Columbia University. 

1. Castroviejo, R.: Present Status of Keratoplasty, Arch. Ophth. 22:114 
(July) 1939. Thomas, J. W. T Experimental Transplantation of Cornea, Tr 
Am. Ophth. Soc. 51:88, 1931. Katzin, H. M., and Kno, P. H Histologic Study 
of Experimental Corneal Transplantation, Am. J. Ophth. 34:171, 1948. Leopold, 
I. H., and Adler, F. H.: Use of Frozen-Dried Cornea as Transplant Material, 
Arch. Ophth. 37:268 (March) 1947. Scherschewskaya, O. J.: Keratoplastische 
Versuche mit Anwendung von Formolloppen, Ophthalmologica 99:4, 1940. Shes- 
tericova, T., and Rosenfeld, E.: Respiration of the Cornea During Preservation, 
Ukrain. Biochem. J. 18:201, 1946 


2. Duane, T. D.: The Respiration of the Stored Cornea, Am. J. Ophth. 34: 


1400, 1948 

3. At the nineteenth annual meeting of the Association for Research in 
Ophthalmology, held in San Francisco, June 24 and 25, 1950, before this investi- 
gation was completed, Buschke reported that the cornea stored in the conventional 
manner takes up water, whereas the excised cornea maintains its normal wet 
weight when stored in the refrigerator. The present investigation confirms 
Buschke’s results. 
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rest of the eyeball. Therefore, to prevent this excessive hydration of the 
cornea during storage, and thereby preserve its metabolic activities in a 
more physiological state, it was decided to remove the cornea immediately 
after enucleation and store it in the refrigerator in the excised state. In 
an attempt to demonstrate that excised corneas maintain normal meta- 
bolic activity for a longer period than those stored in the conventional 
manner, the following experiment was carried out 


TECHNIC 


Fresh beef corneas, received approximately three hours after the death of the 
animal, were used throughout this study. Two methods of preservation werc 
employed: (1) The eyes were placed in a moist chamber which was saturated 
with 0.9 per cent sodium chloride solution and were stored in the refrigerator 
at 2 C. or (2) the corneas were excised and then stored in a moist chamber at 2 C 
The oxygen uptake, the respiratory quotient and the givcolytic activity of the 
corneas were measured in the manner described in other communications.‘ 


Tams 1.—Osygen Uptake (Expressed in Microliters of Oxvaen Abs whed per 
Milligram Dry Weight Tissue per Hour) of Bovine Corneas Following 
Preservation at 2 C., Both in the Excised and in the Intact State * 


Picieed Cornea Intact Cornea 
Days of Storage - 
“al OM 
0.50 
ow 0.13 
om 


0.0 


* Pach figure represents one cornea 


For 


divided with scissors into small fragments and extracted with 4 per cent trichloro 


the carbohydrate and nonprotein nitrogen determinations, the corneas were 


acetic acid. To determine the carbohydrate content, the indole reaction, as described 
by Dische.® was employed; in this method fraction I contained the acid-soluble 
sugars, while fraction I] included the protein-bound, alkali-soluble carbohydrates 
The nonprotein nitrogen was determined with the conventional nesslerization pro- 
cedure. One half of each cornea was used for analysis: the other half was dried 


to constant weight, and then all results were calculated in terms of dry weight 


RESULTS 


For the sake of simplicity, the corneas stored according to the con- 


ventional method, i. ¢., on the intact globe, will be referred to as “intact” 


4. deRoetth, A. Ir Respiration of the Cornea, Arch. Ophth., this issue, 
p. 666, Clyecolytic Activity of the Cornea, to be published 

5. Dische, Z., and Popper, H Uber eine neue kolorimetrische Mikrobestim- 
mungsmethode der Kohlehydrate in Organen und Kérpersaften, Biochem. Ztschr. 
178:371, 1926. Alexander, C., and Dische, Z.: Colorimetric Micromethod for the 
Determination of Sugars in Polysaccharides and Tissue Extracts, to be published 
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corneas, while the others, which were stored in the excised state, will] be 
referred to as “excised” corneas. 

Table 1 shows that the oxygen uptake of the stored corneas, both 
the intact and the excised type, was normal for about six days, but after 
that time the results became erratic and inconsistent. Chart 1 demon- 


Days Storage 


Chart 1.—Respiratory quotient of 56 bovine corneas after preservation at 2 C., 
both in the “intact” and in the excised state. 


t 
Daye Storage 


Chart 2.—Nonprotein nitrogen of 36 bovine corneas after preservation at 2 C, 
both in the “intact” and in the excised state. 


strates that the respiratory quotient of the excised corneas remained 
normal for about six days, whereas that of the intact corneas started to 
fall below 1,00 after the first day of storage. 

Table 2 represents the results of the studies of carbohydrate content. 
Although the individual variations were great, the total averages show 
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that the acid-soluble sugars (fraction I) tended to decrease in the 
excised corneas and to increase in the intact corneas. The protein-bound 


Tams 2.—Carbohydrate Content of Filty-One Bovine Corneas Followmg Preser- 
vation at 2 (., Both im the intact and in the Excised State 


Fraction | 


Daye of Mtorage Picised Intact Intact 
0 322 
om 
04 


Total average 


* Fraction comprises triehloroscetic sugars; fraction II, protein-bound, 
stkall soluble carbohydrates 


sugars (fraction IT), on the other hand, remained approximately normal 
in the excised corneas, but they decreased in the intact corneas. 


be 
> 
Av. 0.37 Av. 0.380 Av. 3.16 Av. 3.07 
‘ 0 we 
om om 3.15 
Av. 0.2m Av. 04% Av 3. Av. 31 
om ow 2.64 
AV. 0.32) Av. 0.42 Av. 285 Av. 2.7% 
0 0 670 291 2.20 
0.3%) 0.432 2.29 
Av. 0.20 Av. 0.4 Av. 2% Avy. 2.43 
Av. 0.258 Av. 0.488 Av. 2.9% Av. 2.82 
Ay. 0.8 Av. 0.500 Av. 3.02 Av. 2.62 
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Chart 2 demonstrates that in the excised cornea the nonprotein 
nitrogen remained normal for about six days and then slowly increased. 
In the intact cornea, however, the increase in the nonprotein nitrogen 
was striking, starting after the first day of storage. 


The results of the glycolytic studies were inconclusive; both the 
aerobic and the anaerobic glycolytic activities of the stored corneas 


remained approximately normal for eight days, but the results were too 


variable to have any real significance. There was no appreciable differ- 
ence between the excised and the intact corneas in this respect. 


COMMENT 


The oxygen uptake studies yielded little, if any, significant results, 
As mentioned previously, Duane ® reported that the QO, (microliters of 7 


oxygen absorbed per milligram dry weight tissue per hour) of the cornea 
preserved under the conventional storage conditions of the eye bank 


remains normal for six to seven days. The present investigation 
confirms his results and also demonstrates that there is practically no 
difference in the QO, of the intact and the excised cornea. 


The other experiments, however, yielded more interesting results. 
The respiratory quotient of the excised cornea remained normal for about 
six days, whereas that of the intact cornea started to fall below 1.00 
after the first day. This finding agreed well with the results of the non- 
protein nitrogen studies. In the excised cornea the nonprotein nitrogen 


remained normal for about six days, whereas in the intact cornea the 
nonprotein nitrogen started to rise rapidly after the first day. Thus, 


one can observe a close parallelism between the respiratory quotient and 


the nonprotein nitrogen; as long as there was no excess protein break- 


down, the nonprotein nitrogen remained normal and the respiratory 
quotient was about 1.00, showing a normal carbohydrate metabolism. 
However, as soon as proteolysis began, the nonprotein nitrogen started 


to increase, concurrently with a lowering of the respiratory quotient, 


indicating a predominantly protein breakdown type of metabolism. Since 


this shift from a normal carbohydrate metabolism to an abnormal 
proteolysis occurred after the first day in the intact cornea and only 4 


after six days in the excised cornea, it can be assumed that in the excised 


state the cornea retained a more normal type of metabolism than in the 


intact condition when stored in a moist chamber at 2 C. 


In table 2 each figure represents experiments using one cornea, these 
values being shown to illustrate the striking individual variation. 
Although this great variation makes one hesitate to draw any final 


conclusions from this experiment, certain facts, nevertheless, are obvious. 
It can be seen that the excised cornea tended to lose some of the 
trichloroacetic acid—extracted sugars during the storage period. The 
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loss in sugar content can be explained by a slow, yet appreciable metab- 
olism which takes place in the excised cornea, even at 2 C., resulting in 
some breakdown of carbohydrate to supply the energy requirements. 
In the intact cornea, on the other hand, the trichloroacetic acid-soluble 
sugar increased during the storage period. A possible explanation is 
that during the process of hydration of these intact corneas, sugar, as 
well as water, was carried into the cornea, resulting in a progressive 
accumulation of acid-soluble carbohydrates. <A different explanation for 
this increased sugar content can be arrived at if one examines the results 
of fraction I] of the indole test, i.e¢., the protein-bound sugars. It can 
be seen that this fraction remains approximately normal in the excised 
cornea but decreases mm the intact cornea. This breakdown of gluco- 
protein seems to fit with the rest of the picture. The protein fraction 
undergoes further disintegration, resulting in an increased nonprotein 
nitrogen and a lowering of the respiratory quotient, while the sugar 
fraction contributes to the gradual increase of the acid-soluble carbo- 
hydrate content of the intact cornea. This is further proof that during 
the storage period the metabolism of the excised cornea was maintained 
for a longer time than that of the intact cornea. Since the present study 
indicates that from the biochemical point of view it is more advantageous 
to store corneas in the excised than in the intact state, it would be 
interesting to investigate also the viability of the excised cornea and to 
compare it with that of the intact cornea 

\ word of caution, however, should be expressed at this point. 
Corneas stored in the excised state are inconvenient to handle for trans- 
plantation purposes; it is difficult to cut out a disk with the trephine 
from such an excised cornea, because it is not supported im situ by the 
rest of the globe. Moreover, most surgeons use only 24 to 48 hour old 
donor material, during which time there is little, if any, difference in the 
metabolism of the excised and that of the intact corneas. Thus, it is not 
my purpose to advocate storage in the excised state as the method of 
choice for the preservation of corneal donor material; rather, | wish only 
to draw the attention of ophthalmologists to the fact that from the 
tnochemical point of view the corneas remained normal for a longer 
period in the excised than in the intact state 

\s stated previously, the glycolytic activities of these corneas stayed 
close to the normal range for at least eight days. Leinfelder * examined 
the aerobic glycolytic activity of “intact” bovine and rabbit corneas stored 
for one to four days in the refrigerator ; he noted that, although most of 


the corneas showed a normal aerobic glycolysis, there was greater 


6. Leinfelder, 


*. F.: Aerobic Glycolysis of Corneal Tissue, Tr. Am. Ophth 
Soc. 46:4)2, 1948 
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variation in the rates of glycolysis for the bovine eyes. This striking 
variation in the appearance of the curves was also noticed in the present 


investigation, for both aerobic and anaerobic glycolysis. This means 
that the glycolytic activity of these corneas was disturbed only to a slight 
degree during the period of preservation. 


SUMMARY 

The metabolism of the cornea was studied under various storage 
conditions. Excised corneas were observed to maintain a normal carbo- 
hydrate breakdown for six days when stored in a moist chamber at 2 C. 

“Intact” corneas, under similar storage conditions, showed evidences 
of protein breakdown after the first day of storage. 


635 West One Hundred and Sixty-Fifth Street. 
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RESPIRATION OF THE CORNEA 


ANDREW deROETTH Jr, MD. 
NEW YORK 


HE RESPIRATORY activity of isolated surviving tissues has 
been extensively investigated in the last 25 years. The respiration 


of the cornea has also been studied, but, as compared with what is 


known of other tissues, knowledge concerning its metabolic activities is 


somewhat sketchy and confusing. The present study was undertaken 


in an attempt to fill in some of the gaps remaining in the present con- 


cept of corneal respiration and to help in clarifying some of the contra- 


dictory reports that have appeared in the literature 


The first question to be studied was: Can the cornea utilize oxygen 


RESPIRATION OF THE CORNEA IN AIR 


from the surrounding atmosphere’? Because of its unique position in 


the body, i.e., its being remote from the blood stream and exposed to 


the air, this question has interested many investigators. More than 


SO years ago, in 1899, long before the Barcroft-Warburg manometric 


4 technic for the measurement of oxygen uptake was known, Bullot and 


Lor’ transplanted eyes into peritoneal cavities and observed that the 


cornea could not survive under such low oxygen tension. Employing 


the same general principle, Gundersen * demonstrated that the cornea 


could not survive when transplanted into the anterior chamber. Fischer * 


fitted elaborately constructed glass chambers on eves of living animals 


and then analyzed the gases formed in these vessels under various 


experimental conditions takker* performed similar experiments, 


This study was supported by the Knapp Memorial Foundation 
From the Department of Ophthalmology, Columbia University College of 
Physicians and Surgeons 


Thesis submitted in partial fulfilment of the requirements for the degree 


4 Doctor of Medical Science, Columbia University. 


1. Bullot, G.. and Lor, I De Vinfluence exercée par l'épithélium de la 


cornee sur Tendothelnum et le tissu cornéens de l'ceil transplante, Bull. Acad. roy 


de méd. de Belgique 93:421, 1899 


2. Gundersen, T Results of Autotransplantation of Cornea, Tr. Am. Ophth 
Soe. 396: 207. 1938 

3. Fischer, F. P.: Ueher den Gasaustausch der Hornhaut mit der Luft, Arch 
f Augenh. 9208:146, 1930 

4. Bakker, A Some Researches on the Respiration of the Cornea in Albino 
Rats, Brit. J. Ophth. $8:100, 1947 
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except that he placed the entire animal in the chamber. Their results 
were contradictory ; Fischer stated that the cornea obtains its supply 
of oxygen from the air, the endothelium being responsible for the 
respiration of the cornea, while the epithelium acts only as a barrier to 
the gaseous exchange but itself does not respire. He also minimized 
the importance of the limbal blood vessels in the respiration of the 
cornea. Bakker, on ‘the other hand, stated the belief that the cornea 
does not obtain its oxygen supply from the surrounding atmosphere ; he 
stressed the significance of the limbal circulation. Because of these 
varying results, it was decided to reexamine this problem. Therefore, 
to demonstrate that the excised cornea can utilize atmospheric oxygen, 
the following experiment was carried out, 


TECHNIC 

Rabbit, cat and beef eyes were used; the beef eyes were obtained from freshly 
slaughtered young animals and reached the laboratory within approximately three 
hours after the death of the animal, the eyes being kept on ice during this time. 
The so-called direct Warburg manometric technic was employed to measure 
oxygen uptake. One beef cornea was placed on the bottom of each specially 
constructed Warburg flask, which had a circular, trough-shaped center well around 
the side of the vessel, thus leaving the bottom empty. The flask was large enough 
so that one beef cornea could be placed in it without folding. The eridothelial 
side of the cornea rested on the bottom of the vessel, while the epithelial surface 
faced upward. No substrate was used in the main compartment of the flask; i. ¢., 
the cornea was placed dry in the flask, with its epithelial surface exposed to the air 
in the vessel. The center well contained 0.2 mi. of 10 per cent sodium hydroxide, 
and a small amount of 1/6 N sulfuric acid was placed in the side arms. This 
dilute acid served a twofold purpose: Being isotonic with the cornea, it prevented 
dehydration, and it absorbed any ammonia that might have been liberated from the 
cornea during the experiment. The flasks were incubated at 37 C., and the manom 
eters were read at one-half hour intervals over a two hour period. The experi- 
ments were limited to two hours, because if they lasted longer than this one 
could not exclude the effects of bacterial contamination. The rabbit and cat 
corneas were handled in a similar manner, the only difference being that, because 
of their small size, two or three of them were placed in each flask. The gas phase 
in the flasks was either air or 100 per cent oxygen : 

After the experiment the corneas were dried to constant weight at 105 C 
The results were expressed in the conventional QO, units, i. ¢, microliters of 
oxygen absorbed per milligram dry weight cornea per hour 


To measure the respiratory quotient (R. Q.) of the cornea in the air, four 
similar flasks were used for each experiment, one quadrant from each of four beef 
corneas being placed in each flask The first flask contained cornea, sodium 
hydroxide, for absorption of the carbon dioxide, and dilute sulfuric acid. The 
second flask was similar to the first except that it had water in its center well 


instead of alkali, and thus the carbon dioxide given off by the cornea was not 
absorbed. The third and fourth flasks contained corneal tissue plus 6.4 ml. of 
50 per cent trichloroacetic acid in the side arm. In the third flask this acid was 
tipped into the main compartment at the beginning of the experiment, while in the 
fourth flask it was tipped in at the end of the experiment. Trichloroacetic acid 
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liberates carbon dioxide bound im the tissues; therefore im flask 3 1 measured the 
amount of bound carbon dioxide that was present mitially im the tissue, while im 


flask 4 1 measured the initial carbon dioxide plus that produced during the course 


of the experiment but yet bound to the tissue. The difference between the readings 
in manometers 3 and 4 gave the amount of tissue-bound carbon dioxide liberated 
during the experimental period. After due corrections for unequal weights and 


tissue-bound carbon dioxide, the R. Q. choside was calculated as 
AYgen 


described by Umbreit and associates.’ 


RESULTS 
Table | shows that the cat, rabbit and beef corneas respire in air, 
the average QO,'s being —0.34, —-0.74 and —0.62, respectively. There 
was no difference in the QO, of the beef corneas whether the gas phase 


Taste 1.—Osrygen Uptake of Bovine, Rabiit and Cat Corneas, in QO, Units * 
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* Mieroliters of oxygen absorbed per milligram dry weight tissue per bour, each figure rep 
resenting one corneas 
+ Respiratory quotient of 


8? bovine corneas, each Agure representing four corneas 


was 100 per cent oxygen or air. The average R. Q. for 48 beef corneas, 
including the tissue-bound carbon dioxide, was 1.00. Without the 
tissue-bound carbon dioxide, the average R. Q. of the cornea was 0.75, 


thus showing that 25 per cent of the respiratory carbon dioxide was 
retained by the tissue. 


COMMENT 


The above experiment demonstrates that the excised surviving cor- 
nea takes up oxygen from the atmosphere, since the corneas were 
placed in the Warburg flasks dry, i.e., without any fluid in the main 
compartment of the vessel, and. their epithelial surfaces were facing 
upward and thus exposed to the air in the flask. This does not prove 


5. Umbreit, W. W.; Burris, R. H., and Stauffer, J. F.: Manometric Tech- 
niques and Tissue Metabolism, Minneapolis, Burgess Publishing Company, 1949. 
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that the cornea necessarily has to take up oxygen from the air; it means 
only that it can utilize atmospheric oxygen. It is probable that in 
the living animal the cornea obtains its oxygen supply both from the air 
and indirectly from the blood supply via the limbal vessels and the 
aqueous. Thus, during sleep, for example, when the lids cover the 
cornea, the oxygen supply must come from the limbal vessels and 
the aqueous ; but when the lids are open oxygen can be taken up directly 
from the air. 

An R. Q. of 1.00 indicates a predominantly carbohydrate metabolism. 
A review of the literature fails to reveal studies of the respiratory 
quotient of the cornea except those of Leinfelder.*. He mentioned 
briefly that the R. Q. of the cornea is approximately 1 but did not 
describe the experimental procedure. It is essential to take into con- 
sideration the tissue-bound carbon dioxide, because without it the R. Q. 
would be only 0.75. As the experiment for determination of the 
respiratory quotient was also conducted with the cornea in the “dry 
state,” i.e., without any fluid in the main compartment of the vessels, 
it is obvious that the cornea, besides absorbing oxygen from the air, 
can also give off carbon dioxide directly to the atmosphere. The studies 
of Herrmann and associates,’ Friedenwald * and Duane * indicate that the 
cornea has a predominantly carbohydrate type of metabolism. The 
direct measurement of the R. Q. of the surviving cornea, as I have 
demonstrated, supports this contention, 

At this time it should be mentioned that several investigators mea- 
sured the oxygen consumption of the surviving cornea at 37 C. for 
six to eight hours. According to present concepts, the disturbing effect 
of bacterial contaminatiédn cannot be excluded under such experimental 
conditions. Herrmann and Hickman,"® for example, reported that after 
incubating corneas at 32 to 34C. for 10 to 20 hours bacterial growth 
was usually not visible with the naked eye. However, beginning bac- 
terial growth can occur long before it becomes grossly visible and thus 
might interfere with the respiratory activity of the tissue. Therefore, 
to exclude the possibility of bacterial contamination interfering with 


6. Leinfelder, P. J.: Aerobic Glycolysis of Corneal Tissue, Tr. Am. Ophth. 
Soc, 46:412, 1948 

7. Herrmann, H.; Moses, S. G., and Friedenwald, J. S.: Influence of 
Pontocaine Hydrochloride and Chlorobutanol on Respiration and Glycolysis of 
Cornea, Arch. Ophth. 28:652 (Oct.) 1942. 

& Friedenwald, J. S.: Studies on the Physiology, Biochemistry, and Cyto- 
pathology of the Cornea in Relation to Injury by Mustard Gas and Allied Toxic 
Agents: XVII. Summary and Some Possible Interpretations, Bull. Johns Hopkins 
Hosp. 82: 326, 1948 

9. Duane, T. D.: Metabolism of the Cornea, Arch. Ophth. 41:736 (June) 
1949. 

10. Herrmann, H., and Hickman, F. H.: Exploratory Studies on Corneal 
Metabolism, Bull. Johns Hopkins Hosp. 82:225, 1948. 
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the experiment, it was decided to limit the length of oxygen uptake 
measurements to a few hours only, when experiments were conducted 
at body temperature. 


Ul. EFFECT OF px AND COMPOSITION OF THE SUSPENSION 
MEDIUM ON CORNEAL RESPIRATION 

Duane’s® excellent review demonstrates that the oxygen uptake of 
the excised cornea is not a constant value; the QO, measurements of 
the cornea reported by the various authors show great individual varia- 
tions. Therefore an attempt was made to find a reason for these varia- 
tions and to standardize the experimental conditions under which oxygen 
uptake is measured 


The most important factor to be studied is the py of the medium 
in which the cornea is suspended during the experiments. Most of the 
previous investigators employed a phosphate-buffered Ringer's solution 
with 0.2 per cent dextrose, Py 7.2 to 7.4. It is well known that phos- 
phate is not a physiological buffer, and there are several reports in the 
literature concerning its inhibitory action on tissue respiration 
( Disehe *'; Ashwell and Dische '*). The tissue proteins, on the other 
hand, are considered excellent physiological buffers. In this respect 
the cornea offers interesting possibilities, since the proteins and muco- 
proteins of the relatively inactive corneal stroma could be considered 
as adequate buffering systems already provided by nature. Therefore, 
it was assumed that because of the buffering capacity of the corneal 
stroma, which exceeds in bulk the metabolically active epithelium, the 
fy of the suspension medium will have little, if any, effect on the respira- 
tory activity of the cornea. To test the validity of this assumption, the 
following experiment was carried out 


TECHNIC 


Into each special flat bottom Warburg flask was placed one fresh beef cornea, 
cut into quadrants. The suspension medium was plain Ringer's solution, Ringer's 
solution with a 0.2 per cent dextrose or a phosphate-buffered (fu 7.3), balanced salt 
solution contaming NaCl, KCL, KHsPO, MgSO, and NaHCO, as described 
by Krebs.'* One hundred per cent oxygen or air was used as the gas phase in the 
flasks, the carbon dioxide being absorbed by sodium hydroxide in the center well 
amd readings were taken over a two hour period at 37 ( In another series of 
experiments, the Pa was carefully adjusted with a Beckman glass electrode by adding 
small amounts of NaHiCO, to Ringer's solution, the px range varying from 57 to 7.5 

11. Dische, Z The Aerobic Glycolysis of Avian Red Blood Cells and Its 
Control by Intracellular Ions in Physiological Concentrations, |. Biol. Chem 
063:575. 194 

12. Ashwell, G., and Dische, Z Inhibition of the Metabolism of Nucleated 
Red Cells by Intracellular lons and Its Relation to Intracellular Structural Factors, 
Acta biochim. et biophys. @:276, 1950 


13. Krebs, H. A Body Size and Tissue Respiration, Acta biochim. et 
biophys. @:249, 1950 
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RESULTS 


Tables 2 and 3 show that the QO, of beef corneas does not depend 
on the composition or py of the suspending medium; within a py range 


Taste 2.—Oxygen Uptake of Bovine Corneas, Expressed in QO. Units* in 
Phosphate Buffer, Ringer's Solution and Ringer-Dextrose Solution 


Ringer 
Ringer's Dextrose 
Suspension medium Phosphate Buffer Solution Solution 


Ges phase At Oxygen Air 


Average OS 


* Microliters of oxygen absorbed per milligram dry weight tiseue per hour, each figure rep- 
resenting one cornea 


Taste 3.—-Oxygen Uptake of Bovine Corneas, in QOs Units,* with Varying pu 
of the Suspension Fluid 


Average 


* Microliters of oxygen sheorbed per milligram dry weight tleeue per hour, each figure rep 
resenting the average of two corneas, 


of 5.7 to 7.5, the QO, of beef corneas was approximately the same, 
the average being —O.55. The average QO, for beef corneas in phos- 
phate-buffered saline solution, Ringer's solution or Ringer-dextrose 
solution varied from —0.50 to —0.60. The gas phase was either 100 per 
cent oxygen or air and did not seem to affect the oxygen uptake. 
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COMMENT 


The literature dealing with the advantages and disadvantages of 
various suspending mediums for studies of oxygen uptake is voluminous. 
\ccording to present day concepts, one cannot make generalizations 
concerning the treatment of all tissues, for each tissue has its peculiari- 
ties and should be handled accordingly. In this respect the cornea holds 
a unique position ; its rate of oxygen uptake is apparently entirely inde- 
pendent of both the composition of the suspending medium and the gas 
phase. Since the buffering capacity of proteins and mucoproteins is 
well known, one can assume that the large bulk of relatively inactive 
corneal stroma protects the metabolically active epithelium from any 
changes in the py of the surrounding medium. This experiment actually 
proved more than it was intended to; the QO, of the cornea remained 
normal not only in an unteuffered medinm, such as Ringer's solution, 
but even when the medium was buffered with NaHCO, and the py 
was lowered purposely to 5.7. This shows that the buffering ability 
of the cornea could overcome the buffering capacity of the suspension 
medium. 

On comparison of the figures of table 1 with those of tables 2 and 3, 
it may be noted that the cornea respires at the same rate in the presence 
and in the absence of a suspending medium. 

If the results of this study are compared with the reports of previous 
investigators, as compiled by Duane,’ it is seen that they agree with 
the findings of recent investigators, i.¢., Herrmann,’* Lee and Hart ** 
and Robbie and associates."* The older investigators, on the other hand, 
reported entirely different results. Since the manometric technic was 
iy its infancy when Kohra"* and Fischer '* made their oxygen uptake 
measurements, it is understandable that they obtained somewhat variable 
and contradictory results 


EFFECT OF HOMOGENIZATION ON THE OXYGEN UPTAKE OF 
THE CORNEAL EPITHELIUM 

Another factor of importance in the study of tissue respiration is 
the physical treatment of the tissue. In order to supply the cells satis- 
factorily with oxygen and substrates, the tissue has to be sliced. minced, 
chopped or homogenized. The commonly accepted method is either to 
slice the tissue into very thin sections—the optimum thickness being 
O55 mm, (Fuhrman and Field *)—or to homogenize it into a finely 
dispersed suspension. The cornea, because of its unique anatomic posi- 


tion and shape, resembles a tissue slice in its natural state. Since it is 


14. Cited by Duane 


15. Fuhrman, F. A., and Field, 1 Factors Determining the Metabolic Rate 
of Excised Liver Tissue, Arch. Biochem. 6:337, 1945 
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well known that the major part of the metabolic activity of the cornea 
is carried out by the epithelium, which is only a fraction of a millimeter 
in thickness, it is not necessary to section the cornea further. Thus, 
nature conveniently provides a tissue that comes “pre-sliced,” so to 
speak ; this furnishes one with an excellent opportunity to study the 
effect of homogenization on the respiratory activity of the cornea. 


TECHNIC 


The corneal epithelium of fresh beef eyes was scraped off with a scalpel, and 
the weighed tissue was pooled and homogenized in a Potter-Elvehjem '* ground 
glass tube attached to an electric motor. Krebs’s** medium Ila, without the 
organic acids, was used to wash down the homogenate. Aliquot portions were then 
pipetted into Warburg flasks and diluted with the aforementioned buffered salt 
solution in such a fashion that each vessel contained approximately 400 mg. of 
Taste 4.—Oxyoen Uptake of the Homogenised Epithelium of Bovine Corneas, 

Expressed in QO; Units* Following the Addition of Dextrose, Pyrwvate 
and Fumarate in Final Concentrations of 100, 10 and 25 Mg. per 
100 Ce., Respectively 


Dextrose, Pyruvate, Fumarate, 
Experiment Control 100 Mg Ce 10 Mg /100 Ce 25 Mg. /i00 Ce. 
1 (1S cornens) O51 
0.58 
2 (© ecormtens) O56 7 1.13 1.23 
(12 corneas) O98 


* Microliters of oxygen absorbed per milligram dry weight tissue per hour. 


fresh weight tissue. For calculation of the QO, the dry weight was estimated to 
be 20 per cent of the wet weight. Oxygen uptake was measured according to the 
direct Warburg method at 37 C. over a two hour period; dextrose, lithium 
pyruvate and sodium fumarate were added in physiological concentrations. These 
metabolites were employed in the present study, because it is known that they 
increase the oxygen consumption of most mammalian tissues. As a control 
experiment, the oxygen uptake of the remaining corneal stroma and endothelium 
was also measured, both in Krebs’s'® medium Ila and also in dry state, i. ¢., 
without any fluid in the main compartment of the flask. In a few corneas the 
QO, of the stroma alone was measured, after both the epithelium and the endo- 
thelium were scraped off. Oxygen uptake was calculated always from the steepest 
slope of the activity-time curve. 
RESULTS 


Table 4 shows that the QO, of the homogenized corneal epithelium 
is low—or about the same as that of the whole cornea. The additional 
pyruvate and fumarate increased the oxygen uptake, while dextrose had 
no effect. The remaining endothelium and stroma (table 5) showed a 
QO, about one fourth that of the whole cornea, while the stroma alone 


16. Potter, V., and Elvehjem, C. A.: A Modified Method for the Study of 
Tissue Oxidations, J. Biol. Chem. 114:495, 1936. 
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Tanue 5.—Oxsyoen Uptake of the Various Layers of Bovine Cornea, in QOs Units* 
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Rate of oxygen uptake of the homogenized corneal epithelium of 50 bovine eyes 
following the addition of pyruvate and fumarate tn final concentrations of 10 and 
25 mg. per 100 cc., respectively 


had a barely perceptible respiratory activity. The chart demonstrates 
that the oxygen uptake of the homogenized epithelium fell off rapidly 
after the first 30 minutes, but the addition of pyruvate and fumarate 
maintained a higher and steadier rate of respiration for 1 to 2 hours 


COMMENT 


The reports in the literature concerning the metabolic activities of 


the corneal stroma are contradictory. Some authors (Kohra,"*) 


Fischer,’* Lee and Hart.’ Robbie and associates '* maintained that the 


stroma has a measurable respiratory activity; others (Orzalesi,"* 


Herrmann '* and others) have denied it. The present investigation 


demonstrates that the excised corneal stroma does take up oxygen. 


The corneal epithelium being estimated as about one seventh the 
weight of the whole beef cornea (Herrmann and Hickman **), and the 
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(QO, of the stroma (table 5) being only one fourth of the total cornea, 
the OO, of the epithelium is calculated to be about —- 5.5, theoretically. 
This is about ten times the actual value measured for the homogenized 
epithelium, indicating that during the process of homogenization the 
ability of the corneal epithelium to take up oxygen decreased notably. 
This same loss in oxygen uptake following homogenization was 
reported '* to be present in many, though not all, of the tissues exam- 
ined. It can be attributed to the destruction of certain cellular con- 
stituents and to the disorganization of the spatial arrangement of certain 
enzyme systems in the cells which apparently are necessary for optimum 
respiratory activity. Another factor might be a loss of coenzymes which 
occurs as a result of dilution, The fact that the addition of pyruvate 
and fumarate increases the oxygen uptake of the homogenized epithelium 
and maintains it at a higher rate for a considerable period of time indi- 
cates (1) that the removal of the cell membrane by homogenization 
probably allows these metabolites to come in contact with the intracellu- 
lar enzyme systems and (2) that they are necessary for prolonged 
respiratory activity of the homogenized tissue. The inability of dex- 
trose to increase the oxygen uptake of homogenized corneal epithelium, 
on the other hand, can be explained by the fact that the epithelium has 
a large carbohydrate content; thus, further addition of dextrose will only 
be in excess and consequently will not be utilized. 


This experiment also demonstrates the superiority of the tissue slice 
method over the homogenization procedure. 


IV. EFFECT OF METABOLITES ON THE OXYGEN UPTAKE 
OF THE CORNEA 
In part II] of this study it was demonstrated that the addition of 
pyruvate and fumarate increased the oxygen uptake of homogenized 
corneal epithelium. In order to ascertain whether this holds true also 
for the whole cornea, the following experiment was carried out. 


TECHNIC 
Oxygen uptake of fresh beef corneas was measured in Krebs’s!* medium Ila, 


as described in part Il of this report. Pyruvate, fumarate and dextrose were added 
in final concentrations of 10, 25 and 100, per 100 cc., respectively. 


RESULTS AND COMMENT 


Table 6 shows that the addition of pyruvate, fumarate and dextrose 
did not affect the oxygen uptake of the excised beef cornea. This 
observation further emphasizes the peculiar metabolic behavior of the 
cornea, since in most tissues the respiratory activity is greatly increased 
by the addition of these metabolites. Of course, it is probable that these 
substrates do not penetrate into the intact cornea. Thus, one can 
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assume that if the obstructing barrier, i. ¢., the epithelial cell membrane, 
were removed, these metabolites would exert their effect on the respira- 
tory activity of the cornea. This assumption was partially substantiated 
by the results of part III of this investigation, in which it was demon- 
strated that pyruvate and fumarate increased the oxygen utilization of 
the homogenized corneal epithelium 


Tans 6~-Oxygen Uptake of Bovine Corneas, in Units,® Following the 
fddition of Pyruvate, Fumarate and Dextrose in Final Concentrations of 
10, 25 and 100 Mg. per 100 Ce., Respectwely 


Experiment Pyruvate, Fumarate, Dextrose, 
Ne Coptrot Mg Ce Mg 


ob 5 aw 
053 
ow 


Average 57 om 


* Mieroliters of oxyeen abeorbed per milligram dry weight Useue per hour, each gure rep 
resenting one cornea 


SUMMARY 


Excised bovine, cat and rabbit corneas were shown to respire in air. 


The respiratory quotient of bovine corneas in air was 1.00. 

The excised bovine cornea maintains a steady rate of respiratory 
activity in the Warburg flask regardless of the composition or Py of the 
suspending medium, the gas phase being either 100 per cent oxygen 
or air 

Homogenization of the corneal epithelium greatly decreases its abil- 
ity to take up oxygen. The addition of pyruvate and fumarate increases 
the oxygen uptake of the homogenized corneal epithelium, 

The addition of pyruvate, fumarate and dextrose does not affect the 
rate of oxygen utilization of the excised beef cornea. 
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EXAMINATION OF THE ORA SERRATA 
Its Importance in Retinal Detachment 


Cc. L. SCHEPENS, M.D. 
AND 
G. C. BAHN, M.D. 
BOSTON 


T HAS long been recognized that ophthalmoscopy of the extreme 

periphery of the fundus has great significance in evaluating detach- 
ments, but few accurate and complete funduscopic observations have 
been recorded. In the latter part of the nineteenth century, the anterior 
limits of the visible fundus were determined both in clinical and in 
laboratory studies. The conclusions, however, were somewhat contra- 
dictory. In 1948, further experiments were conducted along these lines 
at the Massachusetts Eye and Ear Infirmary, in Boston, using the direct 
and the indirect method of ophthalmoscopy and comparing the results. 


The ora serrata, which forms a transition zone between the pars 
optica and the pars ciliaris retinae, is located 7 to 8 mm, back of the 
limbus.’ The retina is firmly attached to the choroid in this region. The 
ora makes a well defined serrated line, composed of approximately 48 
toothlike projections of retinal tissue, directed anteriorly, These pro- 
jections are separated by broad, rounded bays of pars plana. Neighboring 
teeth and bays often vary in size. 


When examined with the ophthalmoscope, the outline of the ora 
serrata is seen distinctly because of a color contrast between the thin, 
reddish pars plana and the peripheral portion of the retina, which is 
thicker and grayish. Moreover, the anterior border of the ora is clearly 
demarcated by a narrow, serrated, pigmented band in the pars plana. 


The work described in this paper was supported by a grant from the Vivian B. 
Allen Foundation and by a grant from the Bureau of Visual Science, American 
Optical Company. 

From the Howe Laboratory of Ophthalmology, Harvard Medical School, 
and the Retina Service, Massachusetts Eye and Ear Infirmary (Dr. Schepens), 
and the Department of Ophthalmology, Massachusetts Eye and Ear Infirmary 
(Dr. Bahn). 

1. Salzmann, M.: The Anatomy and Histology of the Human Eyeball in the 
Normal State: Its Development and Senescence, Chicago, University of Chicago 
Press, 1912, p. 84-85. 
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The retina adjacent to the ora serrata is practically free from visible 
vessels and shows a variable amount of diffuse pigmentation. Along 
the bays of the ora serrata one often sees a row of reddish vacuoles 
caused by cystoid degeneration 

The ora serrata is located 1 mm. nearer the limbus on the nasal side ; 
therefore the pars plana is 1 mm. wider on the temporal side. According 
to several authors, this additional temporal width of the pars plana is 
the result of postnatal growth 

The nasal portion of the ora serrata differs considerably in appearance 
from the temporal portion. Temporally, the toothlike projections are 
short and attenuated, not exceeding 0.5 to 1 mm. in length—they may 
even be absent. The bays are narrow, and the pigment band is pro- 
nounced. Nasally, the hays of the ora are broad, and the pigmented 
band is very narrow. The toothlike projections are wide ot their base, 
taper anteriorly and may be 2 to 2.5 mm. long. Sometimes they are even 
longer and reach the valleys between the ciliary processes 

It is possible that the asymmetry of the ora serrata is partly respon- 
sible for the location of certain pathologic changes in the temporal 
quadrants. It is known that approximately 80 per cent of retinal dialyses 
in young persons occur in the lower temporal quadrant. Typical 
retrolental fibroplasia, which tends to affect the region of the ora serrata, 
at an early stage, is also observed more frequently on the temporal than 
on the nasal side. So far, however, we have been unable to establish a 
definite correlation between these pathologic changes and the anatomic 
differences between the nasal and the temporal periphery 

Phe ora serrata and its underlying choroid seem to be mobile, moving 
slightly forward in accommodation. It has never been proved that this 
physiologic displacement is a definite factor in the causation of detach- 
ment. ©m the other hand, we have seen part of the ora displaced 
backward at an early stage of certain pathologic conditions. In some 
cases of retinal chalysis, for instance, one of the bays of the ora is pulled 
backward before a dialysis can actually be detected. It is not exceptional 
in such cases to see a cilary process also being pulled back, probably by 
the fibers which connect it with an adjacent projection of the ora 

\nterior to the serrated border is the pars plana, which appears as 
a reddish area, striated meridionally. The striae consist of minute 
pigment clumps. The posterior portion of the pars plana contains the 
pigment band which lines the ora serrata. The middle part is relatively 
unpigmented. Anteriorly the pars plana reaches the base of the ciliary 
processes and shows diffuse pigmentation 

The only firm attachment between the vitreous and the retina is in 
the region of the ora serrata and pars plana. This union between the 
vitreous, on the one hand, and the ora serrata and pars plana, on the 
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other, is so close that it has been called a “symphysis.” '* When the 
vitreous is torn off the globe at the symphysis, coarse shreds of ciliary 
epithelium adhere to it, even in the normal eye. The vitreoretinal 
symphysis is limited posteriorly by the serrated edge of the ora and 
anteriorly by a line located in the least pigmented part of the pars plana, 
halfway between the ora and the posterior edge of the ciliary processes. 
This anterior limit is sometimes visible with the ophthalmoscope as a 
gray and faintly serrated line. In many cases of detached retina, the 
posterior limit of the symphysis is moved back, occasionally as far as the 
equator. 

Very little is known about the nature of the vitreoretinal symphysis. 
However, it is known that fine fibers originate from the retinal epithelium 
on the teeth of the ora and on the edge of the rounded bays. Many of 
these fibers extend into the vitreous, but they are not visible with the 
ophthalmoscope. When the vitreous retracts, it pulls on the vitreoretinal 
symphysis. In its earliest stage, this retraction may cause a limited 
detachment of the teeth of the ora or a slight elevation of the retina 
along the bays. 

Between 1875 and 1895, Donders,’® Groenouw,? Schoen,’ Magnus * 
and Druault * conducted experiments to determine how far anteriorly 
the sclera can be transilluminated through the pupil. From a number of 
experiments and calculations, they concluded that in an emmetropic eye 
this point was at or near the ora serrata, 7 mm. back of the limbus (fig. 
14). This anterior limit is determined chiefly by the depth of the 
anterior chamber. When the anterior chamber is deep, the limit is 
located farther from the limbus than when it is shallow, On the other 
hand, if the anterior chamber is extremely shallow, the limit is only 5 
mm. from the limbus (fig. 1 8). Other, less important factors influencing 
its location are corneal diameter, pupillary size, scleral radius of curvature 
and curvature of the anterior surface of the lens. Curvature of the cornea 
has apparently no influence. These results help to explain why the limit 


la. Redslob, E.: Anatomie du globe oculaire, in Bailliart, P.; Coutela, C.; 
Omfray, R.; Redslob, E., and Velter, E.: Traité d’ophtalmologice, Paris, Masson 
& Cie, 1939, vol. 1, p. 369-594. 

Ib. Donders, F. C Die Grenzen des Gesichtsfeldes in Beziehung zu denen 
der Netzhaut, Arch. f. Ophth. 23 (pt. 2) :255-280, 1877. 


2. Groenouw, A.: Wo liegt die vordere Grenze des ophthalmoskopisch- 


sichtbaren Augenhintergrundes? Arch. {. Ophth. 35 (pt. 3) :29-56, 1889 

3. Schoen, W.: Die Funktionskrankheiten der Ora serrata und des Cili- 
artheiles der Netzhaut, Arch. f. Augenh. 30:128-178, 1895 

4. Magnus, H.: Uber ophthalmoskopische Erscheinungen in der Peripherie 
des Augengrundes, Arch. f. Ophth. 38 (pt. 3): 1-28, 1889 

5. Druault, A.: Note sur la situation des images rétiniennes formées par les 
rayons trés obliques sur l'axe optique, Arch. d’opht. 18:685-092, 1898. 
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of visibility of the fundus is 2 mm. closer to the limbus in high hyperopes 
than im emmetropes and 2 mm. farther back in high myopes. 

In cases of aphakia the sclera may be transilluminated as far as 6 
mm. from the limbus, or | mm. farther than in emmetropia (fig. 1 C). 


This expansion of the field of transillumination results mainly from two 


,actors: First, when the crystalline lens is present, rays obliquely 
incident to the optical axis of the eye are refracted posteriorly ; second, 
incident rays which are extremely oblique are lost through total reflection 
by the lens. 

If a + 20.00 D. lens is placed at the proper distance from the eye, 
it creates a cone of illumination with its apex in the pupillary plane 
(fig. 2). This increases to its maximum the size of the illuminated area 
on the sclera, The sclera of an emmetropic eye can then be trans- 
illuminated through the pupil up to approximately 6.5 mm. from the 


Fig. 1.—Diagrams showing how light travels through the pupil and illuminates 

the extreme periphery of the fundus 
1, emmetropic eye with an anterior chamber of normal depth. An extremely 

oblique ray (dotted line) does not reach the fundus of the eye because it is reflected 
by the anterior surface of the lens. The most peripheral area of the fundus that 
can be ilumimated through the pupil is located about 7 mm. from the limbus. 
Oblique rays refracted by the lens are displaced toward the posterior pole of 
the globe 

BR, emimetropic eye with a shallow anterior chamber. The oblique ray (dotted 
line which was lost through reflection when the chamber was deep, is now 
refracted into the peripheral fundus, approximately 5 mm, from the limbus 

(, aphakic eye. The ocular media have an almost uniform refractive power. 
Contrary to what was observed in 4, obliquely incident rays are neither reflected 
by the anterior surface of the lens nor displaced toward the posterior pole of the 
globe. Consequently, the limit is now about 6 mm. from the limbus. 


limbus, instead of 7 mm. When one is examining the extreme periphery, 
it is of great importance to place the cone of illumination with its apex 
in the pupillary plane, because when viewed obliquely the pupil is reduced 
to a slit 

Ophthalmoscopic examination of the periphery of the fundus is more 
complicated than measurement of scleral transillumination through the 
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pupillary aperture.“ A series of experiments was performed using various 
methods of ophthalmoscopy, and the following conclusions were drawn: 

1. If the media are cloudy, ophthalmoscopy requires greater intensity 
of illumination, with either the direct or the indirect method. With direct 
ophthalmoscopy, the image of the light source nearly coincides with the 
reflecting surface of the mirror or prism. The apex of the cone of 
illumination is located at some distance in front of the pupil, considerably 
diminishing the field of illumination in the fundus. This is particularly 
true when the periphery is examined, at which time the pupil is reduced 
to a slit. In the construction of direct ophthalmoscopes, other features 
result in less intense illumination than can be obtained with indirect 
ophthalmoscopes. The latter can be built with a light source which not 
only is very intense but also forms its image in the pupillary plane. This 


Fig. 2.—The use of a condenser, such as a sphere of + 20,00 D., increases the 


size of the illuminated area on the sclera. This permits transillumination up to 
6.5 mm. from the limbus, instead of 7 mm 


is a decided advantage when one is examining the periphery of the 
fundus. 

2. In direct ophthalmoscopy, one encounters another difficulty, and 
that is an increase of distortion as one progresses peripherally. This 
cannot be overcome by any combination of ordinary spherical and 
cylindric lenses. Distortion is so great that a peripheral band of retina 
several millimeters wide merely reflects a uniform reddish glow, with no 
fundus details. This reduces the limits of clear visibility of the ophthal- 
moscopic image. Only a small amount of distortion is encountered when 
an indirect ophthalmoscope with a + 20.00 D. condensing lens is used. 
The limits of the funduscopic view are then often determined by such 


Sa. Reimar, M.: Uber die ophthalmoskopische Sichtharkeit der Ora serrata und 
der Processus ciliares, Arch. f. Augenh. 41: 102-108, 1900. 


| 
! 
P 
Sak 
: 


{RCHIVES OF OPHTHALMOLOG) 


anatomic barriers as the pupillary border and the outer limit of corneal 
transparency 


The extent of a clearly visible fundus was dete rmined experimentally with 


chrect and with indirect ophthalmoscopy, using the strongest light source available 


Seven eyes were selected which had pathologic lesions in the anterior retina that 


mid be used as landmarky. One imvestigator examined the fundus with the 


Schepens indirect ophthalmoscope *; the other used several types of direct ophthal 


moscopes, The findings were recorded independently, in four meridians, and the 


results were compared The distance between the landmarks and the limits of 


lear vision was estimated in disk diameters according to Gonin's method. With 


indirect ophthalmoscopy the extent of clear visibility was | to 3 disk diameters 


greater than with the direct method of ophthalmoscopy 


In attempting to discover the cause of this difference, experiments were con 


tucted on several enucleated human eves The cornea, iris and lens were rem ved, 
the cornea bre ge replaced by a strong planocor vex lens (Optical continuity 
hetween the vitreous and the glass lens was maintained by me ans of a viscid 


Fig. 3.—Diagram showing a human enucleated eve from wl ich the cornea, iris 
sand fens had heen 


(4) The cornea was replaced by a planoconvex lens. With direct ophthal 
moscopy, clear vision was obtained only up to about 10 mm. from the lermters 
With ineireet ophthalmoscopy and a condensing lens of + 10.00 D.. the limit of 
lear vision was at about 7 mm. from the limbus. With a lens of + 20.00 D., the 
fmt was at about 5 mm. from the limbus 


(#) The artificial cornea was tipped, and the periphery was examined along 
its optical axis OU Optical continuity between the giass lens and the evehall 


Was 
mamntamned by means of a methylcellulose solution (dotted line) The limit of 
clear vision with a direct ophthalmoscope was then located 8 mm. from the limbus 


mstead of 10 mm. With an indirect ophthalmoscope, the periphery was clearly 
seen up to S$ mm from the limbus, where the ciliary body and the edge of the 
were the lonitme factors 


methylcellulose solution (fie. 3.4) The anterior limit of clear vision was marked 


m the overlying sclera, and the distance from the limbus was measured with a 


chivicer 


With direct ophthalmoscopy, the same difficulties were encountered 
as when one is examining an ordinary aphakic eye. Clear vision was 


& Schepens, C. 1 \ New Ophthalmoscope Demonstration, Tr. Am. Acad. 
Ophth. $8:298.301. 1947 
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possible only up to 10 mm. from the limbus. With the indirect ophthal- 
moscope, using a + 10.00 D. condensing lens and a + 4.00 D. lens in 
front of the observer's eve, it was possible to see clearly about 3 mm. 
more anteriorly than with the direct method. When a + 20.00 D. 
condensing lens was used with a + 3.00 D. lens in front of the observer's 
eve, the fundus could be seen clearly 5 mm. more anteriorly. 

Direct ophthalmoscopy magnifies the image of an emmetropic fundus 
approximately fifteen times. Indirect ophthalmoscopy with a +- 10.00 D. 
condensing lens and a + 4.00 D. lens placed in front of the observer's 
eve magnifies the image about six times. If a + 20.00 D. condensing 
lens is used with a + 3.00 D. lens in front of the observer, the magnifica 
tion ts about 2.2 times. These experiments suggest the existence of a 
close relation between the amount of distortion and the magnification of 
the retinal image. Therefore, distortion is quite evident with direct 
ophthalmoscopy. With the indirect method, it ts less noticeable if a 

10.00 D. condensing lens is used, and distortion is reduced to a 
minimum with a + 20.00 D. condensing lens. 

With all the ophthalmoscopes used, the periphery of the retina was 
seen most clearly when examined along the optical axis of the artificial 
cornea, This was accomplished by tipping the artificial cornea (fig. 3B) 
If, in clinical practice, the natural corneal surface could be replaced with 
an optical surface which could be easily tlted, magnification of the 
peripheral fundus would probably be obtained with less distortion. 


In experienced hands, the best instrument for examination of the 


peripheral retina proved to be an indirect ophthalmoscope, with a strong 
light source and a + 20.00 D. condensing lens. Stereopsis, which 


emphasizes the level differences, is especially useful when one is examin 
ing the periphery of the retina. Parallactic displacement, used in 
monocular ophthalmoscopy, is helpful only between the disk and the 
equator ; it is ineffective for the extreme periphery 

\ few pertinent points on the pathology of the ora serrata should be 
stressed in connection with retinal detachment. Dufour and Gonin* were 
the first to recognize the significance of retinal breaks. Gonin * was also 
aware of the pathologic importance of shrinkage of the vitreous which 
often precedes the detachment of the retina. His observations revealed 
that retinal breaks often result from the pull of the retracting vitreous on 
an abnormal vitreoretinal adhesion. The vitreous never loses its normal 
attachment to the ora serrata and pars plana. Strong peripheral, retrac 
tion, however, may tear the retina in the region of the ora serrata, 
resulting in one or more dialyses 


7. Dufour, M., and Gonin, J Décollement rétimen, Encycl 


frang. d'opht 
6:975-1025, 1906 


Gonin, ] Pathogenic et anatomic pathologique des décollements rétin‘ens, 
Bull. et mém. Soc. franc. d’opht. 33:1-104, 1920 
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Since ophthalmoscopic examination of the ora serrata is more easily 
performed after intracapsular citaract extraction, most of our clinical 
observations were made on aphakic eyes. The prognosis of retinal 
detachment with aphakia is poor, but the reasons for this are not fully 
known. One important factor may be the difficulty of localizing retinal 
breaks in such cases. When found, they are often peripheral, multiple 
and very minute. In many cases, some of the retinal breaks are not 
discovered before operation, and coagulation fails to cover them 

Most of the peripheral breaks in aphakic eyes appear to be of two 
types-——small dialyses and retinal breaks related to meridional retinal 
folds. Both types are located at the ora serrata or in its vicinity. The 
first, which consists of small dialyses, develops gradually. The bays are 
pulled toward the disk and become deeper, causing the toothlike pro- 
jections of the ora to elongate. The ciliary epithelium stretches, and 
finally dialyses form in the ora, The red choroid appears, bordered by 
the gray edge of the detached bays of the ora. One or more dialvses 
form in this way, each one occupying a single bay of the ora. Later, as 
the teeth themselves are torn from their attachments, several small 
dlialyses may coalesce. If treatment is to be successful, detection of these 
small dialyses is imperative. In some cases the enlarged or displaced 
hays are dotted with clumps of pigment. They probably result from 
newly formed adhesions to the choroid, which have thus effected a 
spontaneous cure 

Che small, and often multiple, dialyses observed in cases of detach 


ment with aphakia seem to have no connection with the large solitary 


dialysis of the ora serrata observed in the lower temporal quadrant in 


some young adults. In aphakic eves dialyses are generally found in the 
upper half of the fundus 


The case of Mrs. FE. D., aged 49, is a typical example of small dialyses. In 1945 
she had whomature cataracts in both eyes, the one in the right eve being more 
wivanced, In 1946 a detachment of the retina developed in her right eve and 
was operated on, with success. A few months later an uncomplicated intracapsular 
<ataract extraction was performed, with a good visual result. Six months later 
she was referred to one of us for a relapse of her detachment: at that time a 
second operation was performed, with success. Eighteen months after the cataract 
extraction she had a second relapse of the detachment (fig. 4). The scar of the 
two previous operations covered the whole periphery except in the upper nasal 
«cyuadrant It showed 


half of the fundus. Besides retinal breaks at 3, 4 and 4: 30 o'clock. there 


goo pigmentation, but a detachment was still present over 
the nasal 


were two small dialyses between | and 3 o'clock. A third operation resulted in the 
reattachment of the retina, with a visual acuity of 20/70 


Phe second type of retinal break is associated with small retinal folds 
directed mericdionally (fig. 5). These folds usually originate | to 3 disk 


chameters postenor to the ora and occasionally in the ora itself. Thev 


bo 
| 


SCHEPENS-BAHN—EXAMINATION OF ORA SERRATA 8S 


extend anteriorly over the toothlike projections alone, and practically 
never over the bays of the ora serrata, Their anterior insertion is 
difficult to distinguish. Sometimes they appear stout, and pigmentary 
migration is seen about their posterior retinal attachment. This reaction 
probably results from their pull on the retina and is a form of spon- 


taneous cure. In other cases they give rise to a minute retinal break, 


Fig. 4—Diagram of the fundus of a right eye with aphakia (Mrs E. D.) 
lhe inner circle of the diagram corresponds to the equator, the middle circle to 
the ora serrata and the outer circle to the posterior edge of the ciliary processes 
The gray area represents detached retina; the shaded parts correspond to retinal 
folds The pigmentation at the periphery is the result of previous operations 
Small dialyses were present at 1:30 and 2 o'clock. Retinal breaks were detected 
at 3, 4 and 4:30 o'clock. 


which occurs at, or slightly beyond, their posterior extremity, The 


nature of these folds will probably remain obscure until a correlation ts 


made between ophthalmoscopic appearance and pathologic structure 
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In 1908, Leber® fully described a cellular proliferation which crept 


over the retinal surface in old cases of retinal detachment, bridging 
retinal folds and often making them star shaped. He expressed the 
belief that the cells originated from the ciliary epithelium and that their 


proliferation was the primary cause of retinal detachment. Cellular 


Left fundus of a man aged 67. Several years ago an uncomplicated 

lar cataract extraction was performed on both eves In 1948 the right 

owed a total retinal detachment of long stamling. In the left eye there was 
temporal detachment, detected by routine perimetry, which extended from 

clock. The region of the ora serrata, on the temporal side, was excessively 
plemented At 8 and 10 o'clock were meridional folds, which were pigmented 
around their posterior edge. Other meridional folds, at 2 and 3 o'cloc k, showed 
4 retinal break. At 3 o'clock a ciliary process was pulled backward by the fold 
There was a smaller meridional fold at 2:30 o'¢ lock At ll o lock a small 


letachment without break was present. Treatment of the retinal breaks has resulted 
reattachment of the 


9% Leber, Ober clic Entstehung der Netzhautablosung, Ber, i. d Versamml. d 
ophth, Gesellsch. Heidethere 38: 120-134 1908 
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proliferation has also been reported over the surface of the retracted 
vitreous, sheathing its remaining adhesions to the retina. It is possible 
that ghal proliferation originating in the retina may cause a similar 
ophthalmoscopic appearance. Gonin disagreed with Leber’s interpre- 
tation and stated that cellular proliferation was a secondary change 
occurring at a late stage and immobilizing the detached retina and 


vitreous. There is no doubt that cellular proliferation in the vitreous is 


Th 
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Fig. 6.—Association of small dialyses and meridional folds in the right fundus 


of a patient without aphakia. There was no myopia and no history of trauma 
Additional retinal breaks were noted at 9, 2 and 3 o'clock 


2 There was a scar of 
chorioretinitis between 9 and 10 o'clock. 


more frequent and more pronounced in old detachments than in fresh 
ones 


Therefore, it is likely that it often occurs as a secondary change 
\ primary alteration may be the retraction of the vitreous body. At the 
present stage of knowledge, we accept the hypothesis that meridional 
folds of the retina in the region of the ora serrata result primarily from 
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shrinkage of the vitreous. They are sometimes observed at a very early 
stage of detachment (fig. 5). We have also detected them before a 
clinical detachment was visible (fig. 7). It is not known whether these 
meridional folds are coated with glial cells, epithelial cells or connective 
tissue cells 

(wher signs of peripheral retraction of vitreous can be observed in 
well established detachments with aphakia. One of its most typical 
manitestations is the appearance of a partial or complete circular fold in 
the retina. This is found near the equator and running parallel to it 
In early cases it may affect only one quadrant, but it generally increases 


am! becomes circular, involving the entire periphery. It is often steep 


on the side toward the disk and is partly covered by vitreous haze on 


Fig. 7.—-Meridional folds without clinical detachment in the upper nasal quadrant 
! the left fundus of the patient whose right fundus is shown in fie. 6 The small 
latysts at 10 o'clock showed pigmentation on its edge, thus effe ting a spontaneous 
ure At 11 o'clock, a ciliary process was pulled strongly backward. In all other 
respects, this eye appeared normal No operation was pertormed 


the side toward the ora serrata. Peripheral to the fold dialyses may form. 
We beheve that a circular fold marks the posterior limit of the vitreo 
retinal symphysis, in a pathologic location. In advanced cases. the 
circular fold is prominent, and the dialyses it produces may coalesce and 
affect one half, three quarters or the whole of the circumference of the 
ora, When the retina is not torn at the ora, it appears stretched and 
very thin. We have noticed that heavy diathermy in the region of a 
circular fold induces even greater retraction of the vitreous. It is noted 
that circular folds also exist in phakic eves 

\s seen in figure 6, small multiple dialyses and meridional folds. with 


or without a retinal break near their posterior extremity, were often 
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observed in the same eye. This type of pathologic change was seen 
mostly in detachments with aphakia; however, in a few phakic patients 
we noticed identical changes. 

Figures 6 and 7 represent the schematic drawings of the fundi of a 
phakic subject. The patient, a man aged 38, was emmetropic and showed 
no lenticular opacities in either eye. He had a spontaneous detachment 
in the right eve (fig. 6), which was fairly flat and spared only the lower 
temporal quadrant. There was a small dialysis at 3 o'clock and two 
more at 5 o'clock; meridional folds were discovered at 2, 3, 3:30 and 
5 o'clock. The fold at 5 o'clock showed pigmentation around its posterior 
extremity; those at 2 and 3 o'clock had a small round hole near their 
posterior extremity. A ciliary process was clearly seen at 3 o'clock, 
being pulled backward by the meridional fold. Operation resulted in 
complete failure. The left eye appeared unaffected and showed no field 
defect. The fundus was normal except for the extreme periphery of the 
upper nasal quadrant (fig. 7). 

From the observation of several similar cases, we concluded that the 
changes in the ora, so frequently observed in detachments associated with 
aphakia, also exist in phakic patients. In the case of Mrs. E. D. (fig. 4), 
a detachment was diagnosed and operation was performed before the 
cataract extraction. It ts felt that in many other cases of detachment 
associated with aphakia the detachment is probably present before the 
lens is extracted, It seems, therefore, that the cataract extraction is not 
an important cause of this type of detachment, but acts only as a precipi- 
tating factor. It is more logical to assume that there is an undetermined 
primary cause for the detachment and that, for some reason, a cataract 
also tends to develop in these eyes 


SUMMARY 


Under the ophthalmoscope, the ora serrata appears as a serrated, 
pigmented line. The nasal serrations differ in appearance from the 
temporal ones. An early pathologic change is the backward displacement 
of one of the bays of the ora. This may be the earliest form of retinal 
dialysis. The pars plana is 1 mm. broader on the temporal side. Some- 
times it shows a faint gray line parallel to the ora serrata, which is 
probably the anterior limit of the vitreoretinal symphysis 

Experiments performed on patients and on enucleated eyes proved 
that for the examination of the extreme periphery of the fundus indirect 
ophthalmoscopy is definitely superior to the direct method. The main 
obstacle with use of a direct ophthalmoscope is the greater magnification, 


which blurs the image of the periphery. Stereoscopic indirect ophthal- 
moscopy, with a strong light source and a + 20.00 D. condensing 
lens, seems to be the most effective method. 
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In cases of detachment associated with aphakia, two types of retinal 
breaks have often been observed near the ora serrata small dialyses, and 
retinal breaks related to meridional retinal folds. The cause of the 
meridional folds is uncertain 

The changes described have also been observed in some phakic 


patients with detachment. It seems, therefore. that uncomplicated 


extraction of the lens is not an important cause of the type of detach 


ment under consideration 
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OCULAR HYPERTENSION INDUCED BY AIR IN 


THE ANTERIOR CHAMBER 


HAROLD G. SCHEIE, MD 
ANO 
WILLIAM FRAYER, MD 
PHILADELPHIA 


HE PURPOSE of this paper is to report observations showmg 
that air injected under normal pressure into the anterior chamber 
of man and certain experimental animals can induce rapid increases in 
ocular tension, which may reach very high levels. This action indicates 
that the injection of air into the anterior chamber is not an innocuous 
procedure which can be carried out indiscriminately. In certain situa- 
tions its use is probably contraindicated, the injection of saline solution 
being preferable. The elevation in tension is caused by obstruction to 
the flow of aqueous from the posterior to the anterior chamber as a 
result of a valvelike action between the posterior surface of the air bubble 
and the anterior surface of the iris. Aqueous therefore is retained behind 
the iris and, being unable to escape from the eye, causes an increase in 
ocular tension. As aqueous accumulates in the posterior chamber, the 
root of the iris is pushed forward, presenting the appearance of an iris 
hombe, and the ocular tension begins to rise (fig. 1}. As more aqueous 1s 
formed and the tension increases, the periphery of the iris is forced 
anteriorly and a fold of iris tissue forms and insinuates itself between the 
corneoscleral wall and the air bubble. This fold frequently extends for- 
ward onto clear cornea for several millimeters. The pupillary border of 
the iris is simultaneously pulled peripherally and, in experimental 
animals, is eventually displaced around the edge of the air bubble until 
the valvelike mechanism is lost, The tension then falls rapidly because 
the aqueous is permitted to enter the anterior chamber and escape from 
the eve through normal channels at the angle of the anterior chamber. 
The increasing use of air injected into the anterior chamber after 
surgical procedures makes imperative the recognition of any complica- 
tions which might follow. Intraocular injection of air has been used for 
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several purposes. Rohmer,’ in 1912; Jeandelize and Baudot,? in 1926, 
and others injected air into the vitreous for the treatment of retinal 
detachment. Koster,’ in 1902, was apparently the first to inject air into 
the anterior chamber for the treatment of nodular iritis, probably 
tuberculous. Selinger * and others have suggested its introduction into 
the anterior chamber after cataract extraction. MacMillan * placed air 
in the anterior chamber after corneoscleral trephinations. Injection of 


air has also been used in the treatment of delayed reformation of the 
anterior chamber following cataract extraction. Barkan* and others 
advocated the use of air in the anterior chamber following cyclodialysis, 
both to keep the cleft open and to act as a hemostatic agent. Barkan, 


Fig. 1 !, anterior chamber filled with air; # and C, iris pushing forward 
periphery of irts pushing forward along the corneos¢ leral wall 


lL. Rohwer Effets des injections d’air stérilizé dans le vitré contre le 
fécollement de la rétine, Arch. d’opht. $8: 257-274, 1912 


+. Jeamlelize, P.. and Baudot, R \ propos du traitement chirurgical du 
decollement spontane de la retine, Arch. dopht. 43:413-414 (July) 1926 

i Koster, W. O Klin. Monatsbl. f. Augenh. 40:340, 1902 

4. Selinger, | Injection of Air into the Anterior Chamber After Cataract 
Extraction, Am. J. Ophth. 20:827-828 ( Aug.) 1937 


5 MacMillan, | Injection of Air as Factor in Maintaining Filtration After 


Corneoscleral Trephining in Glaucoma, Arch. Ophth. 22:968-973 (Dec.) 1939 

® Barkan, O.: Cyclodialysis, Multiple or Single, with Air Injection An 
Operative Technique for Chronic Glaucoma, Am. J. Ophth. 3@:1063-1073 ( Sept.) 
1947 

7. Barkan, O.: Goniotomy Preliminary Deepening of the Anterior Cham 
ber with Air or Saline Solution, Am. J. Ophth. 28:1133-1134 (Oct.) 1945 
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in 1945, first suggested filling the anterior chamber with air to visualize 
the angle of the anterior chamber when one is doing a goniotomy. 
Maumenee,* more recently, has advocated a similar technic. Scheie * 
has employed air in the anterior chamber after gomiotomy to prevent 
synechias along the line of the incision. The rationale for the use of air 
after operation has been the prevention of undesirable adhesions which 
might occur if the anterior chamber were permitted to remain empty 
Hughes and Cole '® have recently reviewed the literature on the subject 

Little mention of complications following injection of air is found in 
the literature. Von Sallmann,"' when studying the effect on the com- 
position of aqueous humor of injection of air into the anterior chamber, 
stated that the intraocular pressure occasionally becomes elevated after 
the injection of air. Barkan,® while advocating the use of air after 
cyclodialysis, noted in passing that a progressive rise in imtraocular 
pressure might occur, probably the result of air blocking the free cir- 
culation of aqueous. He stated that when this did occur there was a 
sufficient quantity of air under pressure to produce seclusion of the 
pupil, a condition which in some cases was combined with obstruction 
of the angle. He warned that, in view of this danger, only a limited 
quantity of air should be allowed to remain in the anterior chamber after 
operation to maintain the cleft opening. He carried the observation no 
further. O'Brien,’? in discussing a paper by Hughes and Cole,’ men- 
tioned that if air passes through the pupil to insert itself back of the 
iris glaucoma can result. 

Our attention was first called to elevation in ocular tension following 
the injection of air into the anterior chamber when we observed an 
attack of acute congestive glaucoma which followed shortly after aspira- 
tion of the anterior chamber with replacement of aqueous by air. The 
patient, a white woman aged 65, had been under treatment for chronic 
simple glaucoma of the wide angle type. Previous gonioscopic examina- 
tion had revealed open angles of the anterior chamber. At 3:30 p, m. 
on Feb. 16, 1949, aqueous was aspirated from the anterior chamber of 
her left eve and the chamber filled with air injected under very slight 
pressure. About one and one-half hours later she began to complain of 
severe pain in the eye. Examination revealed conjunctival injection and 
edema, accompanied with bedewing of the corneal epithelium. The 


& Maumenee, A. E Personal communication to the authors 
9. Scheie, H. G.: Goniotomy in the Treatment of Congenital Glaucoma, 
Arch. Ophth. 42:266-282 (Sept.) 1949 
10. Hughes, W. L., and Cole, J. G Technical Uses of Air in Ophthalmology, 
Tr. Am. Ophth. Soc. 48:115-135, 1945; Arch. Ophth. 35:525-540 (May) 1946. 
1}. von Sallmann, I Air Insufflation into the Anterior Chamber, Nat. M. J. 
China 17:6-17 (Feb.) 1931 


12. O'Brien, C. S., in discussion on Hughes and Cole.” 
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anterior chamber was very shallow, and the iris presented somewhat 
the appearance of iris bombé. The iris was in contact with the cornea 
peripherally, where it bulged forward conspicuously ; but the pupillary 
border of the iris was in contact with the lens. The anterior chamber, 
though shallower, remained filled with air. The tension of the eve was 
70 mm, of mercury (Schigtz ) 

We immediately suspected glaucoma due to iris block, caused possibly 
by partial loss of the air from the anterior chamber, which had allowed 
the cornea and the iris to come into contact, obstructing the angle. We 
therefore attempted to insert more air into the chamber in order to push 
the iris backward and reopen the angle, On insertion of the needle. the 
remaining air, as well as some aquecus, escaped. The eve immediatel 
became soft, but, hoping to keep the angle open, we agaim filled the entire 
chamber with air sufficient in amount to deepen the chamber consider 
ably. As a precautionary measure, to hold the angle open, pilocarpine 
nitrate and physostigmine salicylate were dropped into the conjunctival 
cul-de-sac. Relief was only temporary, however, for in two hours the 
pam and elevation of tension recurred accompanied with nausea and 
vonuting. Examination of the eve revealed the same appearance as that 
noted after the first injection of air. The iris was again bulging forward 
am! was in contact with the cornea peripherally. Again, air remained 
mm the anterior chanibes \t &: 00 on the following morning, because 
the symptoms and elevation of ocular tension had continued unchanged, 
the air was once more completely removed from the anterior chamber ; 
lmit this time the chamber was allowed to remain empty. The ocular 
tension, however, promptly rose again: and finally. at 3-00 p. m., 24 
hours after the original procedure, an iridencleisis was done This 
operation has successfully controlled the tension up to the time of this 

The reason for the rise in tension was obscure. Several possibilities 
presented themselves. The first was closure of the angle through 
adhesion of the iris to the trabecular region of the angle, such as might 
have occurred if the air had escaped and the chamber had emptied 
Chis did not seem feasible, however, because air remained in the ¢ hamber 
and subsequent reinjection of sufficient air to deepen the chamber did 
net prevent a second rise in tension, The second possible explanation 
was the precipitation of a neurovascular crisis as a result of the trauma 
of paracentesis, with ensuing rapid rise in tension. The third possibility 
was obstruction of the normal flow of aqueous trom the posterior to the 
anterior chamber, resulting from a valvelike action exerted by the 
posterior surtace of the air bubble and the anterior surface of the iris 


This mechanism has been described by Friedenwald and Pic ree 
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following anterior dislocation of the lens, Such an explanation could, of 
course, account for the pushing forward of the iris, to resemble an itis 
bombe, and the subsequent contact of the iris with the corneoscleral wall 
as aqueous accumulates behind the iris. Fibrinous adhesions might then 
form between the iris and the trabecular region, as in acute congestive 
glaucoma, thus perpetuating the increase in ocular tension, even after 
removal of the air from the anterior chamber. This probably occurred 
in the case just described, in which an iridencleisis had to be done to 
control the tension. The following experiments were undertaken to study 
the effect of injection of air into the anterior chamber on ocular tension 


EXPERIMENTAL TECHNI( 

Experiments were outlined to determine the effect of the injection of air inte 
the anterior chamber on the ocular tension in animals and, if possible, to make 
further observations in man. Rabbits, dogs and cats were used for the animal! 
experimentation The experiments on dogs and cats were done with the animals under 
intravenous pentobarbital (nembutal®) anesthesia. Those with rabbits were done with 
local anesthesia, instillations of tetracaine sufficing. The rabbits were immobilized in a 
rabbit box. Tensions were recorded with a Schigtz tonometer or with a mercury 
manometer \ sharp no. 27 needle was inserted at the limbus very obliquely, 
traversing several millimeters of corneal tissue before entering the anterior 
chamber, to insure a self-sealing wound which could retain the air Aqueous was 
aspirated and air injected with the same needle in place. The eyes were observed 
at frequent intervals for any changes which might occur The intraocular tension 
was recorded at the time of each Inspection 


EXPERIMENTAL RESULTS 
A. ANIMAL EXPERIMENTS 


1. Effect of Injection of Air into the Anterior Chamber on the Intra 
ocular Tension of Normal Animal Eyes.—Pilot experiments were made 
consisting of aspiration of the anterior chamber of normal rabbit, dog 
and cat eyes, followed by the injection of air. In all instances the air was 
injected until the ocular tension measured no less than 10 mm., or more 
than 25 mm., of mercury, as determined with the Schigtz tonometer 
Observations showed that the ocular tension in nearly all dog and rabbit 
eyes began to rise very shortly, reaching a maximum within 30 to 60 
minutes, when levels of 60 mm. of mercury or more were recorded 
Cat eves were less satisfactory to work with because of the large volume 
of the anterior chamber. As a result, future experiments were limited 


to the eves of rabbits and dogs, In all animals the iris was pushed 


forward and the anterior chamber became shallow as the ocular tension 
increased (fig. 1). Immediately after the injection of air the chamber 
was usually deeper than normal and the angle visible in its entirety. As 
the ocular tension began to rise, the periphery of the iris could be seen 
to bulge forward and the air bubble became smaller, being compressed 
toward the central zone of the anterior chamber. The pupillary portion 
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of the iris remained in contact with the lens, where it was held by the 
air bubble. With increasing levels of ocular tension. the periphery of 
the iris continued to bulge forward, resembling an iris bombé. The face 
of the iris soon came into contact with the corneoscleral wall, and in 
most imstances this contact extended upward well onto clear cornea 
before the end of the experiment 

\s the iris was pushed forward, the pupillary border was displaced, 
and aqueous eventually escaped around the edge of the bubble of air. 
thus allowing the ocular tension to return to normal. This usually 
required from one and one-half to three hours with the animal in the 
upright position. With the animal in this position, the air tended to rise 
to the upper portion of the anterior chamber, so that as aqueous was 
formed it settled in the lower portion of the posterior chamber, pushing 
the lower portion of the iris conspicuously forward. This led to early 
displacement of the lower pupillary border around the air bubble, with 
rapid lowering of tension. In our pilot experiments we also found that 
it insufficient air was injected into the anterior chamber an elevation in 
tension did not occur 


2. Effect of Injection of Air into the Anterior Chamber into Rabbit 


and Dog Eyes with Pupils Dilated by 10 Per Cent Phenylephrine ( Neo- 
Synephrine®) Hydrochloride Solution.—lf the rise in ocular tension 
results from a valvelike action between the air bubble and the iris which 
obstructed the forward flow of aqueous, wide pupillary dilation should 
prevent such a rise. We therefore widely dilated the pupils of 10 rabbit 
eyes and a like number of dog eyes by two instillations of 10 per cent 
phenylephrine hydrochloride solution at five minute intervals. Aqueous 
was then aspirated from the anterior chamber and replaced with air, 
as previously described. In no instance in which the pupil was dilated 
more than 7 mm. did a subsequent rise in ocular tension occur. If the 
pupil was 6 mm. in diameter or less, the tension rose to high levels and 
persisted for the same length of time as in the previous experiments. 

3. Effects of Injection of Air into the Anterior Chamber of Eyes 
with Indectomy.-Experiments were carried out to determine the effect 
of peripheral and complete iridectomy on the elevation in tension follow- 
ing myection of air into the anterior chamber. In three eyes in which 
peripheral iridectomies had been performed, the ocular tension rose only 
insignificantly after injection of air, whereas, of the other three eves, 
an elevation of 40 mm. of mercury occurred in one and of 47 mm. in 
the other two. The rise, however, went no further, a situation which 


ous flowed into 


we are unable to explain unless a certain amount of aque 
the anterior chamber through the iridectomy opening 


Complete 


iridectomy was performed on several rabbit eves and the same experi- 


ment carried out. No rise in tension in any of the eves occurred 


These 
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experiments were considered further evidence of the valvelike action 
between the iris and the air bubble. 


4. Duration of Elevated Ocular Tension in Dog and Rabbit Eyes 
Resulting from Injection of Air into the Anterior Chamber.—The 
elevation in ocular tension produced in the previous experiment by 
injection of air into the anterior chamber subsided spontaneously in one 
and one-half to three hours as a result of displacement of the pupillary 
border around the air bubble, which permitted aqueous to enter the 
anterior chamber and presumably to escape through the angle. This 
always occurred through the lower pupillary border because with the 
animal in an upright position the air bubble rose toward the upper 
portion of the eve and the aqueous gravitated downward, pushing the 
lower portion of the iris forward. An apparatus therefore was devised 


Duration of Ocular Hypertension Resulting from Injection of Aw into Anterior 


Chamber with Lens-lris Diaphragm Maintained in Horisontal Position 


Tension Maximum Subse. Duration of 
Immediately quent Tension, Rise in 
Following Alr Mm. He Tension, 
Animal Injection (Sehigtz) ir 


Rabbit 8, O.D + 
Rabbit 4, O.D : + 
Rabidit 5, O.8 ‘4 
Rabbit 6, 
Rabbit 7, OD. 

Rabbit & OD 

Rabbit 9, O.8 

Deg 

atl 


which held the head of the rabbit in such a position that the lens-iris 
diaphragm was horizontal. The air in the anterior chamber then 
remained centrally placed, exerting a uniform pressure around the 
entire pupillary border of the iris. In these experiments, the elevation 
of ocular tension occurred as before, but it persisted longer (table). 


The entire periphery of the iris became elevated and pushed forward 


in contact with the cornea, and the ocular tension remained at a very 
high level for five and one-half to seven hours before it fell, in contrast 
to one and one-half to two hours when the head was upright. 

For greater accuracy, experiments were carried out in which tensions 
were recorded with a mercury manometer. Experiments were carried 
out on four dog eves to determine the rate of increase in tension which 
followed the injection of air. The tension rose in an almost constant 
manner in these animals during the first hour (fig. 2), after which it 
became stabilized and remained fairly constant for two to three hours. 
The animals were not followed longer than this 
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\n attermpt was made to determine how long the elevation in ocular 
tension could be maintained. For this purpose, dogs were chosen, 
because of their greater stability under anesthesia. The animals were 
anesthetized with pentobarbital sodium, intravenously administered. and 
supplemented at intervals in order to maintain an adequate level of 
anesthesia. The intraocular pressure was measured with a mercury 
manometer. The lens-iris diaphragm was maintained in the horizontal 
position to keep the bubble of air over the central portion of the iris 
and pupil Three dogs were used. In all these animals the tension rose 
m the usual manner after injection of air and remained at a constant 
level throughout the experiment. The pressure was maintained for 22 


hours in the first of these dogs, for 19 hours in the second and for 
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hig. 2-—(oraph showing rise in intraocular pressure m tour dog eves after 
myection of air mto the anterior chamber 


14 hours in the third. In each case the intraocular pressure was still 
elevated when the experiment was concluded, on the death of the 
animal, At this time the iris was still in contact with the cornea over 
its entire circumference, and no aqueous Was present im the anterior 
chamber 


CLINICAL EXPERIMENTS 


Parrmenr | Mrs. B. a white woman aged 38, was admitted to the 
ophthalmology service, Hospital of the University of Pennsylvania. on July 19 
149, for enucleation of her right eve because of what appeared to be a solid 
retinal detachment m the temporal portion of the right eve She had noticed 
blurred wision for three weeks 

Ophthalmologic examimation revealed no abnormality except the retinal detach 
nent, solid in appearance, in her right eve The anterior segment was normal 


he angle of the anterior chamber ws pen The ocular tension was normal 
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Experimental Data.--The patient gave permission for the climeal experiment to 

be described. She was taken to the operating room, where a retrobulbar injection 
1 cc. of 4 per cent procaine hydrochloride was made into the muscle cone of the 
right eye The ocular tension following this injection was 22 mm. of mercury 
( Schistz} Aqueous was then aspirated from the amterior chamber, and air was 
injected at 4: 30 p. m, until the ocular tension in the treated eye was 17 mm, of 
mercury and the chamber was full of air (fig. 3). The chamber appeared to be 
deeper than normal The angle was casily seen as a result the air in. the 
anterior chamber Observations on the anterior segment were made at 15 
minute intervals with the low magnification of a slit lamp microscope and the 
tarkan hand light for illumination The ocular tension was determined at half 
hour intervals At 5: 30 p. m., one hour after the chamber had been filled with 
air, the tension was still 17 mm. of mercury, and the canal of Schlemm was 
of blood The anterior chamber remained deep By 6:00 p. m., 
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Fig. 3.—Graph showing rise in intraocular tension following injection of air 
into the anterior chamber m patient 1 


however, the tension had reached 30 mm. of mercury. Examination of the eye 
revealed definite shallowing of the anterior chamber, although the pupillary border 


of the iris was in firm contact with the lens. The periphery of the iris had begun to 


bulge forward. The canal of Schlemm no longer contained blood. By 6:30 p. m 


the tension had climbed to 45 mm. of mercury. The iris could then be seen to be 


pushed farther forward, and peripherally it was in contact with the 


posterior 
trabecular region ty 7:00 p. m. the tension had 


reached 60 mm. of mercury 
The iris had been pushed farther forward over the trabecular area and extended 
onto clear cornea from 4: 30 to 10: 30 o'clock, At 7:30 p. m., the ocular tension 
was 70 mm. of mercury, and the iris was in contact with the 
greater portion of its circumference 


commea over a 
At this point the air was aspirated from the 
anterior chamber, and, although the tension fell, 1t was found that the periphery of 
the iris did not drop away from the cornea, probably owing to peripheral synechia 
Since we feared a secondary rise in tension, sufficient saline solution was injected 


to deepen the anterior chamber and open the angle During the Silowing 17 
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hours the tension remained low and was subnormal. just pror to enucleation, 
at 3: 0p. m 

Paniext 2.—-H. S.. a white woman aged 31, was admitted to the ophthalmology 
service, Hospital of the University of Pennsylvania, for enucleation of her left eye 
hecause of metastatic carcinoma of the choroid, which had followed amputation of 
her left breast in 1947 for proved carcinoma. Namerous metastatic lesions were 
found throughout each lung field 

Examination of her eyes revealed a solid detachment along the inferior temporal 
vessels of her lett cye, compatible with the diagnosis of metastatk neoplasm N 
other abnormality was found The anterior segment ach eye was normal 
Lomescopic cxamimation revealed the chan 


and 17 mm. of mercury 
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Fig. 4-—-Graph showing rise in intraocular tension following injection of air 
inte the anterror chamber in patient 2 


Experimental Data.The nature of the experiment to be undertaken was 
explamed to the patient, who gave her consent for the procedure. She was taken 
to the operating room, where a retrobulbar injection of 4 per cent procaine hydro 
chloride was made into the muscle cone of the left eye at 4:00 p. m. on Aug, 26, 
1949, The tension of the eye at 4:10 p.m. was 19 mm. of mercury (Schiotz) 
The anterior chamber was emptied of aqueous and refilled with air, after which 
procedure the tension reading was only 8 mm. of mercury with a Schi@tz tono 


meter (fie. 4 Examination of the angle of the anterior chamber with a slit 
lamp microscope and Barkan light revealed the angle to be wide open and the 
anterior chamber deep. The canal of Schlemm was full of blood. This condition 
remained unchanged until 5:10 p. m., when the tension had risen to 19 mm. of 
mercury The anterior chamber at this time was definitely shallower, and the 
periphery of the iris was bulging forward The pupillary border of the iris 
remained im contact with the lens, The tension rose to 22 mm. by 5: 45 p. m. and 


to 35 mm. of mercury by 6:00 p.m. At that time the iris had pushed forward 
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even farther and had begun to come in contact with the trabecular area temporally 
The canal of Schlemm still contained blood. By 6:3) p. m. the tension had 
risen to 50 mm. of mercury ( Schigtz), and the iris had ascended over the trabecular 
area around most of its circumference, and even onto clear cornea temporally. By 
6.45 p. m. the tension had risen to 70 mm. of mercury; and, because the patient 
was very uncomfortable, enucleation was performed. 


COMMENT 
The observations presented here seem to offer sufficient proof that 
pronounced elevations in ocular tension may result from the injection 
of air into the anterior chamber. The air need be injected only under 
very low pressures, in the range of 10 mm. of mercury or even less, to 
produce this phenomenon. The rise in tension is almost certainly due 
to obstruction of the flow of aqueous from the posterior to the anterior 


chamber as a result of a valvelike action between the posterior surface 
of the air and the anterior surface of the iris. Friedenwald attributed 
the glaucoma which follows dislocation of the lens into the anterior 
chamber to the same principle, a ball valve action betwevn the lens and 
the iris. The fact that the rise in tension can be prevented if the pupil 


is widely dilated or an iridectomy is performed offers further support 
for the hypothesis that a ball valve effect is the cause 

The ocular tension begins to rise as soon as sufficient aqueous has 
been formed in the posterior chamber. With the accumulation of aqueous 
in the posterior chamber, the iris is pushed forward peripherally, the 
condition at first somewhat resembling iris bombé. As tension increases, 
the iris pushes forward peripherally, tending to fold on itself and become 
tucked forward between the corneoscleral wall and the lateral aspect of 
the air bubble, frequently extending 2 to 4 mm. onto clear cornea in 
experimental animals. As this occurs, the pupillary border is displaced 
laterally and eventually slips around the lateral portion of the air bubble, 
and the valvelike action is lost. The tension then rapidly returns to 
normal. This occurs much more rapidly when the lens-iris diaphragm 
is in a vertical position than when it is horizontal, in which position the 
air remains centrally placed and the aqueous accumulates uniformly 
around the posterior surface of the iris. When the diaphragm is vertical. 
the ocular tension usually remains elevated from one and one-half to 
two and one-half hours; when it is horizontal the duration is longer 

Experiments on human subjects to study the duration of the 
increased tension following injection of air could not be carried out, but 
in a case in which air was allowed to remain in the anterior chamber 
for 15 hours the ocular tension remained elevated even after evacuation 
of the air. This was probably due to peripheral anterior synechia, which 
bound the iris to the trabeculum, for the tension was subsequently con- 
trolled by an iridencleisis 
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Phe fact that injection of air can precipitate acute increases of ocular 
tension seems of considerable clinical importance in view of the increas 
ing use of air alter operation. Certainly, one should be very hesitant 
in placing any but small amounts of air into a tightly sealed anterior 
chamber, such as that which follows a cvclodialvsis. a paracentesis or a 
gomotomy. The present experiments suggest that if air is used the pupil 
should be dilated widely The observations presented in this paper 
suggest that the injection of air into the anterior chamber is probably 
contraindicated after cyclodialysis, because any appreciable amount of 
wr would obstruct the pupillary space, and aqueous accumulating im the 
posterior chamber tends to seal the cyclodialysis cleft by exerting pres 
sure on the iris and ciliary body, forcing them against the corneoscleral 
wall. If air is used for hemostatic purposes, after cyclodialysis, probably 
all but a very small amount should be released once the bleeding ts under 
control, In most situations in which it is desirable to avoid postoperative 
synechia, as after goniotomy, it is probably much more logical to use 
salme solution than air, for saline solution, although retained for 
shorter time than air, seems adequate for this purpose 

The use of air in the anterior chamber may well be of future 
experimental usefulness in conducting studies on formation and flow 
of aqueous, particularly at various pressure levels. The posterior 


chamber can be separated from the anterior chamber by this technic 


which might permit studies on aqueous as formed in the posterior 


chamber 

Elevations in ocular tension induced by the injection of air into the 
anterior chamber in many ways simulate attacks of acute congestive 
glaucoma. The tension rises rapidly and shows no tendency to regress 
until the obstructive element, in this case the ball valve effect between 
ints and air, has been relieved in some fashion. In man. the secondary 
element of peripheral anterior synechia, causing adhesion of the iris and 
trabeculum, with perpetuation of the glaucoma, even after the removal 
of air, was noted 
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CULTIVATION OF CONJUNCTIVAL AND CORNEAL TISSUE 
ON THE CHORIOALLANTOIC MEMBRANE 


NECDET SEZER, MD 
ISTANBUL, TURKEY 


Hi CULTIVATION of the viruses of inclusion conjunctivitis 
and trachoma im tissue culture, even of susceptible human conjunc 
tival epithelium, has failed up to the present time. Unlike most other 
viruses, neither the virus of trachoma nor that of inclusion con 
junctivitis has been cultivated with certainty on the developing chick 
embryo. The present study was undertaken in an attempt to transplant 
conjunctival and corneal tissue of the rabbit to the chorioallantoic 
membrane of the developing chick embryo and to determine whether 
or not the transplanted conjunctiva and cornea would support the growth 
of various viruses. It was hoped that the results might provide a key 
to the successful cultivation of the viruses of trachoma and imelusion 
conjunctivitis 
In 1912 Murphy ' demonstrated the possibility of graftmmg malignant 
tumors on the chorioallantois of the chick embryo. The grafts grew until 
the eighteenth or nineteenth day of incubation. In 1938 Goodpasture 
and co-workers * reported the successful grafting of human and rabbit 


skin on the chorioallantois of chick embryo. Grafts were implanted on 


the membrane of 10 day old embryos and studied over a period of from 
eight to 10 days. These grafts of human skin were inoculated with 
vesicular material from the eruptions of varicella and herpes zoster and 
with material from nodules of molluscum contagiosum, with consistently 
negative results. The lack of success led GGoodpasture and his co-workers * 


From the Department of Ophthalmology, Istanbul University, Turkey. This 
work was done in the Proctor Laboratory for Research in Ophthalmology, Uni- 
versity of California Medical School, San Francisco 

1. Murphy, J. B.: Transplantability of Tissues to the Embryo of Foreign 
Species: Its Bearing on Questions of Tissue Specificity and Tumor Immunity, 
|. Exper. Med. 17:482-493, 1913 

2. Goodpasture, EF. W.; Douglas, B.. and Anderson, K.: A Study of Humar 
Skin Grafted upon the Chorio-Allantois of Chick Embryos, J. Exper. Med. 68:891- 
904, 1938 

3. Goodpasture, E. W., and Anderson, K.: Virus Infection of Human Fetal 
Membranes Grafted on the Chorio-Allantois of Chick Fmbryos, Am. J. Path 
18: 563-575, 1942 
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(1942) to the use of human embryonic tissue for similar experiments 


These experiments demonstrated successfully that the human amnion and 
chorion could be grafted on the chorioallantois of developing chick 
embryo and could be infected with the viruses of herpes simplex, variola 
and vaccinia. Goodpasture and Anderson‘ later (1944) successfully 
infected similar grafts with the viruses of herpes zoster, to which the 
tissue of the chick embryo itself appears to be insusceptible. Blank. 
Coriell, and Scott ® also reported (1948) successful results with herpes 
zoster virus, and in their experiments typical inclusion bodies developed 
in the epithelial cells of the human skin which had been grafted onto the 
chorioallantots 


Fig. 1.—Rabbit conjunctiva grafted on the choricallantois; duration of graft 
three days 


MATERIALS AND METHODS 


In order to obtain primary and serial transfer of conjunctival and corneal tissue 
mto the chortoallantoie membrane of the developing chick embryo, eggs of from 
nine to 1] days’ prior incuhation were selected. A circular area of the shell over the 
embryo was scored lightly with a drill, and a small slit was made with a stiff needle 
om the exposed shell membrane, care being taken not to puncture the underlying 
chortoallanteic membrane. A smaller hole was then made into the air sac and the 
air withdrawn. As a result, the embryo dropped away from the shell membrane. 
aml a wile oval window was then made over the embryo by cutting the eggshell 

hell membrane, thus exposing the chorioallanteis 
transplantation purposes, the bulbar conjunctiva was removed from the 


to the extent of its full thickness. A graft measuring from 0.5 ta 1.0 


4. Comlpasture, F. W., and Anderson, K Infection of Human Skin Grafted 

m the Cherio-Allantor of Chick Embryos, with the Virus of Herpes Zoster, Am 
| Path 90:447-455, 1944 

5. Blank, H.; Coriell, | ami Seott, M Hiuman Skin Grafted upon the 

ork Allantois of the Chick Embrvo for Virus Cultivation. Proce. Sac. xper 


Biol & Med 68: 445. 19048 
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sq. cm. was applied to the chorioallantois, and the folded edges were straightened 
out. One drop of penicillin-streptomycin mixture was placed on each graft and 
the window closed with Scotch tape.® The egg was then placed in a hacteriologic 


Fig. 2.—A. microscopic section of conjunctival graft. B, microscropic section 
of corneal graft, showing fusion of membrane to graft; duration, five days 


incubator maintained at 37 C. Through the window the graft was observed every 
day with the naked eye 
In transplanting the cornea, the routine procedure was to cut it off in its full 


thickness at the limbus and to spread it on the choricallantois with the epithelium 


facing upward. In some experiments, however, only the superficial layers of the 


cornea were taken, as is done in lamellar keratoplasty 
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Inceulation with the viruses was usually performed from 24 to % hours after 
grafting. A drop of a solution containing the virus of vaccinia or herpes simplex 
was applied directly to the surface of the graft after careful scarification. 


Fig. 3 1. rabbit cornea cight days after grafting, showing tmvasion by 
from membrane rabbit 


vesseis 


cornea four days after grafting, showing good take 
am! no exudate 


EXPERIMENTAL RESULTS 


Twenty-four hours atter the application of the conjunctiva or cornea 


to the membrane, the grafts became lightly adherent. Chick leukocytes 


frequently mfiltrated parts of the graft. On the third day the vessels of 
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the grafted conjunctiva were filled with chick erythrocytes, and blood 
vessels were seen to invade the stroma of the cornea. The invading 
vessels penetrated deep into the graft on the succeeding eight days. 


Fig. 4 1, rabbit conjunctival graft infected with herpes simplex virus. Fifth 
regraft; duration, third day of the fifth regraft. B, scraping from rabbit corneal 
graft infected with vaccinia virus. Fourth regraft; duration, third day of fourth 
regratt 


Fusion of the graft with the membrane ultimately became complete 
The corneal and conjunctival epithelia were well preserved, although 
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occasionally some of the superficial cells showed a tendency to 
desquamate 


Fig. 5.-Experimental herpetic keratitis produced in a rabbit by inoculation 
from corneal graft infected with herpes simplex virus. Fourth regraft; duration, 
third day of fourth regraft. 


Fig. 6.-—Corneal epithelium from experimental herpetic keratitis in a rabbit, 
produced by inoculation from infected corneal graft with herpes simplex virus 


(fig. >) 


Inoculation of the grafts with the viruses of vaccinia and herpes 


simplex gave rise to epithelial hyperplasia. The cytoplasm and nuclei 
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of the epithelial cells were swollen and contained, according to the virus, 
either intracytoplasmic or intranuclear acidophilic inclusions. 
Grafted conjunctiva and cornea were removed from the first implan- 


tation and regrafted on a second embryo. This regrafting was carried 
successfully through five passages. Material from the fifth transfer of 
corneal graft, which had been infected with herpes simplex virus, was 
inoculated into the cornea of a rabbit and gave rise to keratoconjunc- 
tivitis after an incubation period of three days. The experimental disease 
was transferred successfully to new rabbits. The grafts were never left 
for more than four days on any one egg membrane, but with five regrafts 
they were maintained for as long as 20 days in some instances. 


COMMENT 

These experiments provided acceptable evidence that the conjunctiva 
and cornea can be transplanted successfully to the chorioallantoic mem- 
brane of the developing chick embryo. In the first days of the trans- 
plantation the “plasmotic circulation” maintains the nourishment of the 
graft, and on the third or fourth day the capillaries begin to grow from 
the membrane into the graft. Eventually the vessels penetrate deeply 
and invade the stroma, making it almost impossible to remove and 
regraft the transplanted tissue. In order to obtain successful regrafts, 
one must remove the grafted cornea or conjunctiva within the first three 
days, i. e., during the period of the “plasmotic circulation.” Grafting the 
cornea with its whole thickness is to be preferred, in order that the new 
vascular organization may be delayed. 


CONCLUSIONS 

1. Rabbit conjunctiva and rabbit cornea can be transplanted to the 
chorioallantoic membrane of the developing chick embryo. 

2. The transplanted conjunctiva and cornea can be regrafted at least 
five times. 

3. Grafted and regrafted conjunctiva and cornea are capable of 
supporting the growth of the viruses of vaccinia and herpes simplex. 

4. The viruses of vaccinia and herpes simplex develop intracellular 
inclusion bodies on the grafted conjunctiva and cornea and can produce 
experimental keratitis in the rabbit eye. 
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LOCALIZATION OF LESIONS CAUSING HORNE 


NORMAN 5. JAFFE, MD. 
BROOKLYN 


Hi LESIONS which can cause the Horner syndrome are so 


numerous and widespread that they are unportant im every medical 


and surgical specialty. In many instances the signs and syinptoms 


associated with the Horner syndrome give the physician and surgeon 


an exact insight into the nature and localization of the disease process 


However, in far too many instances the etiologic process remains obscure 


because of a paucity of other helpful symptoms 


\n attempt is made in this paper to provide a system for localization 


of lesions causing the Horner syndrome. In addition. the num rous 


lesions responsible will be outlined. Consice ring the anatomic relations 


ot the sympathetic chain involved, it is no wonder that so many systems 


may be implicated in association with interruption of the chain 


Chere is mereasing evidence that there exist autonomic centers in 


the cortex. Barris ' demonstrated constriction of the pupil on stimulation 


of the peristriate area ( Brodmann’s area 19) of the cat while Parsons 


stimulated areas in the frontal lobe associated with ocular movements 


(Brodmann’s area) and obtained dilation of the pupil and widening of 


the palpebral fissures. The former is a parasympathetic response, while 


the latter are sympathetic. Other mvestigators have shown vasomotor. 


lacrimal, pilomotor and gastrointestinal activity as a result of stimulation 


of various parts of the cortex 


Che true autonomic centers, in the strictest sense, are situated in 


the hypothalamus, Many now consider that these are under the control of 
the cortical centers 


Both sympathetic and parasympathetic activity have 
been adequately demonstrated by use of the Horsley-Clarke 


apparatus. It 


appears that there exist important connections between the 


hypothalamus 
and the midbrain. These 


constitute a sympathetic pathway the function 
of which is to inhibit the activity of the 


oculomotor nerve nucleus 


1. Barris, RO W Pupitlo-Constrictor 


Cat and Its Relationship to the 


Area in the Cerebral Cortex of the 

Pretectal Area, J. Comp. Neurol 63: 353-368, 193% 
2 Parsons, |. H (im Dilatation of the Puy 

Cerebri, |. 26: 1900 190! 
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The exact course of most of the central sympathetic fibers is not yet 
known. However, it has been fairly well established from animal experi- 
mentation and clinical observation in man that the sympathetic fibers 
pass down from the hypothalamus ventral to the postenor commissure 
and divide, in the midbrain, into two portions, One part descends in the 
posterior longitudinal bundle. The other, with which this study is mainly 
concerned, enters the lateral portion of the midbrain and passes down in 
the recticular formation of the pons and medulla, from which it gains 
the anterolateral columns of the cervical portion of the cord. At the level 
of the seventh or eighth cervical or the first thoracic segment, a synapse 
is made. This is known as the ciliospinal center of Budge. It marks the 
termination of the first neuron, often referred to as the central neuron 
\t no time does the sympathetic chain cross over. It remains homolateral 
and unilateral throughout tts course 

The second neuron enters the neck and ascends in the cervical portion 
of the sympathetic chain, The latter contains three ganghions, named 
according to their situation, i. e., the inferior, middle and superior. The 
particular fibers which are responsible for the signs and symptoms of the 
Horner syndrome pass through the inferior and middle ganglions and 
synapse in the superior cervical ganglion. This neuron ts the second, 
or preganglionic 

Postganglionic fibers proceed from the superior ganglion and consist 
of two main plexuses, the internal carotid plexus and the cavernous 


plexus. The pupillary fibers arise mainly from the former. They accom- 


pany the nasociliary nerve and then the two long ciliary nerves to a 
plexus in the vicinity of the ciliary body, from which they course to the 
dilator muscle. They may also supply the ciliary muscle.* 


THE HORNER SYNDROME 
The syndrome bears the name of Horner,* who described it in 1869 
However, Claude Bernard * first made reference to it in 1852. It consists 
of the following components : 
Viosis—The pupillary constriction ts greatest, according to Walsh,® 
when the lesion is in the root of the seventh or eighth cervical or the 
first thoracic nerve. The miosis is said to be less pronounced if the 


3. Cogan, D. G Accommodation and the Autonomic Nervous System, Arch 
Ophth. 18:739-766 (Now.) 1937 

4. Horner, | Uber eine Form von Ptosis, Klin. Monatsbl. £ Augenh 
7:193-198, 1869 

5. Bernard, ( Recherches expérimentales sur le grand sympathique et 
specialment sur linfluence que le section de ce nerf exerce sur la chaleur animal, 
Compt. rend. Soc. de biol. §:277, 1853 

6. Walsh, F. B Clinical Neuro-Ophthalmology, Baltimore, Williams & 
Wilkins, 1946, p. 188 
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sympathetic chain is mterrupted between the inferior and the superior 
ganglion. Maximum constriction is present only immediately after the 
sympathetic nerve is sectioned. After several days the pupil becomes 
somewhat larger and is more labile.” This behavior is explained by 
Cannon's law of denervation." 


When in a series of efferent neurons a unit is destroyed, an increased irritability 
te chenical agents develops m the isolated structure or structures, the effect 
being: maximal in the part directly denervated 


This means that once the effector cells of the iris (the dilator fibers ) 
hecome sensitized, as a result of denervation, minimal amounts of epi- 
nephrine in the blood stream will evoke maximal responses from the cells 
Consequently, stimuli which cause changes in the milieu interieur will 
dilate the small pupil to a greater extent than the normal pupil. The time 


hig. 1.—Cat with postganglionic sympathectomy on the right side subjected to 
ether fumes (From Jaffe, N.: Am. J. Ophth. 32:1683 [Dec.] 1949). The miotix 
right pupal became larger than the left, in accordance with the law of denervation 
The entire black area represents the pupil 


required for this sensitization to occur in man is two to four days 


In a series of 13 cats on which postganglionic sympathectomies were 
pertormed,’ the dilator fibers required an average of three days for sensiti- 
zation, When a preganglionic sympathectomy was performed, the dener- 
vation phenomenon also occurred. However, sensitization is about twice 


as great alter a postganglionic sympathectomy.” Figure | is a photograph 


7. laffe. N.S Practical Application of the Denervated Iris, Arch. Ophth 
40: 317-325 (Sept.) 1948 

& Cannon, W. B Law of Denervation, Hughlings Jackson Memorial Lec- 
ture, Am. M. Se. 108:737-750, 1939 

9 Jaffe’ Hampel, C. W Effect of Denervation on Sensitivity to Adenine 
of Smooth Muscle in the Nictitating Membrane of the Cat, Am. J. Physiol. 191:611- 
621, 1935 
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of a cat's eyes after postganglionic sympathectomy during the excitement 
stage of ether anesthesia. The right, or sympathectomized, pupil is larger, 
owing to liberation of epinephrine. This is the so-called paradoxical 
pupillary dilatation. Consequently, the pupil is smallest before sensiti- 
zation occurs. After the time required for sensitization has elapsed 
(three days), the pupil with the preganglionic lesion is smaller, since 
the sensitization is less. Some have attributed the later dilation of the 
small pupil to regeneration of the sympathetic nerve fibers. This is not 
likely, since when 3 cm. of the preganglionic cervical chain was removed 
in a cat the pupil became larger again aiter four days. This was certainly 
due to the denervation phenomenon. 

Ptosis.—The ptosis seen with sympathetic paralysis is by no means as 
extensive as that seen with levator paralysis. There is an appreciable 
representation of smooth muscle in the lower lid, so that the latter is 
slightly elevated, while the upper lid is somewhat depressed. 

Whereas the pupillary constriction is a constant feature of the Horner 
syndrome, ptosis is not. With lesions of the first neuron, especially the 
more central ones, there is likely to be no ptosis whatsoever. The cause 
of this dissociation is not clear, It may be assumed that in the formatio 
reticularis the fibers are more freely dispersed. Moreover, the pupillary: 
dilator fibers are possibly more sensitive. This is the case in the optic 
nerve, where the afferent pupillary fibers are more sensitive than the 
visual fibers. 

Enophthaimos.—| have never observed enophthalmos due to sym- 
pathetic interruption in man. Walsh and Sloan *® observed several 
patients who were subjected to cervical sympathectomy when this pro- 
cedure was in vogue in the treatment of pigmentary degeneration of the 
retina ; they noted no enophthalmos. It appears that the enophthalmos is 
more apparent than real, owing to the paralysis of the smooth muscle of 
the lids. One would not expect retraction of the globe, since, as Whit- 
nall '' has observed, there are practically no smooth muscle fibers in the 
human orbit. In animals, however, there is an appreciable amount of 
smooth muscle in the orbit-——-hence a measurable degree of enophthalmos. 
I have produced exophthalmos in cats previously subjected to post- 
ganglionic sympathectomy by exciting them with ether (denervation 
phenomenon ). 


Ocular Hypotony.—There is much controversy concerning this 
feature. In animals it was shown that there is an immediate drop in 
tension following cervical sympathectomy, whether preganglionic or 


10. Walsh, F. B., and Sloan, L. L.: Results of Cervical Sympathectomy in 
Pigmentary Degeneration of the Retina, Arch. Ophth. 14:699-714 (Nov.) 1935. 

11. Whitnall, S. E.: Anatomy of the Human Orbit and Accessory Organs of 
Vision, ed. 2, London, Oxford University Press, 1932. 
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postganglionic.'* The hypotony is only temporary; a return to normal 
cceurs in two days. The fall in pressure amounted to 5 to 7 mm It was 
probably due to paralysis of the smooth muscle of the lids, globe and 
orbit, The return to normal may be due to the accompanying vasodila- 
tation, caused by the elimination of the sympathetic tonus 

Anhidrosis.—There is no sweating on the ipsilateral side of the face 
and neck. This is usually obvious. The fibers for sweating leave those 
for mosis and ptosis shortly after the synapse in the superior cervical 
ganglion. The former accompany the external carotid artery, while the 
latter accompany the internal carotid artery. This sign has definite local- 
izing value, since lesions involving the internal carotid or cavernous 
plexus cause a Horner syndrome without anhidrosis, 

Transitory Rise in Facial Temperature.—-When the patient is relaxed, 
the ipsilateral side of the face is warm and flushed. At other times. owing 
to the sensitization phenomenon, the face may be cold and pale 

In the early days of sympathetic nerve surgery, a postganglioni 
sympathectomy was pertormed for Raynaud's vasospastic disease. Owing 
to the sensitization of effector cells, the procedure resulted in failure. At 
times the pain was worse than before. Now a preganglionic sympathec 
tomy is done, since the sensitization is mild and is far outweighed by the 
vasodilatation 

De piqmentation of the Iris Especially in patients with dark irises, 
lesions of the sympathetic chain may, in rare instances, result in depig 
mentation of the iris, This abnormality is most likely to develop in infants 
up to the age of 114 years, at which age pigmentation is almost complete 
Heterochromia iridis has been associated with Klumpke’s paralysis 
(spinal birth injury). There are also reports of depigmentation asso 
ciated with sympathetic lesions in adults Phese, however, are exceed 
ingly rare 

Secretion of Tears.—There is at present considerable controversy 
concerning the nervous control of weeping. An increase in the flow of 
tears tollowing resection of the sympathetic chain has been noted by 
some and a decrease by others. \ccording to Wilbrand and Saenger,’ 


the sympathetic fibers govern normal secretion, while the parasym 


pathetic fibers (via the facial nerve) control a copious flow of tears. This 
statement has been disputed 


12. Jaffe, N.S Sympathetic Nervous System and Intraocular Pressure, Am 
|. Opbth. $4:1597.1003 1O48 

13. Schiff, A Uber zwei Falle von mtramedullaren Ruckenmarkstumoren, 
Arb. a. d. Neurol, Inst. a. d. Wien. Univ 2: 137-157, 1804 

14. Schirmer, © Ober den Einfluss des Sympathicus auf die Funktion der 
Tranendriise, Arch. d ges. Physiol. 126:351-370. 1000 

15. Wilbrand, H., and Saenger. A Die Neurologie des Auges: Fin Handbuch 
fur Nerven- und Augenirzte, W ieshaden, J. F. Bergmann. 1901, vol. 2 
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Other Signs.—Other, occasionally associated signs are facial hemi- 
atrophy, cataract formation * and increase in amplitude of accommo- 
dation." 

LOCALIZATION OF LESIONS 

Localization of lesions causing Horner's syndrome may be accom- 
plished by two methods: (a) tests which determine at which level the 
sympathetic chain is interrupted, and (+) evaluation of signs and symp- 
toms attributed to involvement of neighboring structures. 


TESTS TO DETERMINE LEVEL OF INTERRUPTION 


Reaction to Cocaine.—The use of cocaine is the most important and 
practical test for integrity of the sympathetic nerves With lesions of 
the second and third neurons (from the center of Budge, in the cord, to 
the dilator fibers in the iris), cocaine causes practically no dilation of the 
pupil. If the lesion is only partial, it will cause a slight dilation, but much 
less than in the normal pupil. 

It is known that cocaine potentiates the action of epinephrine. Its 
exact mode of action is still undetermined. It may produce its effect by 
inhibiting amine oxidase, thus permitting the epinephrine liberated at 
the nerve endings to act. If the sympathetic nerve is cut, no epinephrine 
is liberated ; consequently, cocaine becomes impotent. For reasons which 
are not yet clear, cocaine does dilate the pupil when the lesion is central 
(first neuron). This requires further investigation. Thus, in Horner's 
syndrome due to a leston in the thorax, neck or along the internal carotid 
artery the pupil does not dilate in response to cocaine 

The test is performed as follows: One drop of 4 per cent cocaine 
hydrochloride is instilled in each conjunctival sac at three minute inter- 
vals for three applications. The pupils are observed every 15 minutes for 


45 minutes. The contrast is striking, and no special magnifying apparatus 
is required to view the results. 


Reaction to Epinephrine.--Epinephrine when instilled in the con- 
junctival sac has no effect on the nurmal pupil. Immediately after 
sympathetic nerve section it also is without action. However, after the 
effector cells have become sensitized (following denervation), there is 
a pronounced reaction. 

Epinephrine will exert its greatest effect when the lesion is between 
the superior cervical ganglion and the dilator fibers in the iris (post- 
ganglionic or third neuron). When the lesion is in the second neuron, 
i. e., between the center of Budge, in the cord, and the superior cervical 
ganglion, in the upper part of the neck, epinephrine has a less potent 
action. It will be remembered that sensitivity with such a lesion is about 


16. Duke-Elder, W. S.: Text-Book of Ophthalmology, London, Henry Kimp 
ton, 1949, vol. 4 
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one-half that seen after postganglionic sympathectomy. In lesions of the 
first neuron, i. ¢., between the hypothalamus and the center of Budge, 
epinephrine usually has no effect on the pupil. This is by no means 
certain, however, as will be shown later 

The dilation obtained with epinephrine in postganglionic lesions ts 
maximal. It is a very reliable test. However, for first and second neuron 
lesions the test is not as reliable. 

The test is performed by placing | drop of epinephrine hydrochloride 
(1: 1,000) in each eye every three minutes for three instillations and 
observing the pupil for 45 minutes. Ordinarily, the test is done in con- 
junction with the cocaine test. Forty-five minutes after the first instilla- 


i. 
3 


Timé im 


Fig. 2.—Reaction of pupils to homatropine in a patient with a Horner syndrome 
on the right. The normal left pupil dilated 5 mm.; the right pupil, only 3 mm. 


tion of cocaine, if no, or only slight, dilation has occurred, epinephrine 
is placed im the eyes 

The following combinations are possible : 

No reaction to cocaine; strong epinephrine reaction—lesion of the third neuron. 

No reaction to cocaine; mild epinephrine reaction—lesion of the second neuron 

Good reaction to cocaine—lesion of the first neuron 

Homatropine Test.—-Homatropine acts by blocking parasympathetic 
stimulation, thereby allowing the sympathetic fibers to exert their effect 
unopposed. In a Horner syndrome, the sympathetic tone of the iris is 
poor or nil. Thus, homatropine will dilate the pupil poorly. This effect 
is striking as compared with the response on the normal side. The test 
gives the same results no matter which neuron is interrupted (fig. 2). 
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Atropine Test.—This test is used in lesions of the third nerve to 
determine whether there is simultaneous involvement of the sympathetic 
fibers. With lesions of the third nerve, especially when incomplete, 
atropine causes further dilation of the already dilated pupil. However, 
if the sympathetic fibers are also involved, as is not infrequently the case, 
the pupil undergoes no further dilation with atropine. 

Differentiation of the Miosis of Horner's Syndrome and an Irritative 
Miosis.—In the former the pupil retains its ability to react to light, while 
in the latter it does not. Cocaine does not dilate the pupil in either 
condition. Atropine causes a subnormal response ‘with the Horner syn- 
drome but a good reaction with irritative miosis. On the other hand, 
physostigmine gives a good response with the Horner syndrome but 
practically none with irritative miosis. 

Psychosensory Reflex—This is the only test included which is not 
pharmacologic. Walsh * stated that the psychosensory reflex, such as the 
reaction to pinprick or loud noise, is unaltered in Horner’s syndrome. 
Foerster and Gagel ** stated that it was unaltered in lesions of the second 
and third neurons but was exaggerated in lesions of the first neuron 
Ury and Gellhorn ** have maintained that reflex psychosensory dilation 
has nothing to do with the peripheral sympathetic nerves, occurring 
strictly with inhibition of the third nerve. 

Nevertheless, it was shown '* that lesions of the peripheral sympa 
thetic fibers abolish about 80 per cent of the psychosensory dilation 
(fig. 3). Two factors are probably associated with normal pupillodilation 
in response to a noise or pinprick. One is peripheral sympathetic stimu- 
lation, and the other is central inhibition of the third nerve nucleus. Both 
proceed by pathways from the hypothalamus after cortical stimulation. 

The cause of the conflicting opinions probably rests in the failure to 
recognize the denervation phenomenon. If a patient with a postganglionic 
sympathetic lesion (even preganglionic, but to a less degree) is subjected 
to a stimulus of sufficient magnitude as to cause liberation of epinephrine 
into the blood stream, the pupil will dilate markedly, owing to the action 
of the epinephrine liberated on the denervated nerve endings. This is a 
hormonal response. It was further shown in a cat with a postganglionic 
sympathectomy that excitation with ether will cause the pupil to dilate in 
about six seconds, The response was eliminated when the animal was 
adrenalectomized. In the same animal the pupil on the normal side dilated 


17. Foerster, O.; Gagel, O., and Mahoney, W.: Uber die Anatomie, Physiolo- 
gie und Pathologie der Pupillarinnervation. Verhandl. d. deutsch. Gesellsch. f. 
inn. Med. 48:386-398, 1936, 

18. Ury, B., and Gellhorn, E.: Role of Sympathetic System in Reflex Dilata- 
tion of Pupil, J. Neurophysiol. 2:268-275, 1939 

19. Jaffe, N. S.: True Psychosensory Dilatation and Delayed Psychosensory 
Dilatation of the Pupil, Am. J. Ophth. 32: 1681-1687, 1949. 
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immediately in response to the stimulation with ether. This is the “true 


psychosensory reflex.” It is entirely nervous in origin and requires for 


its manifestation only the time necessary for the passage of the impulse 


along the nerve routes. The other reaction was termed “delayed psycho- 


sensory reflex.” It is hormonal and requires the time for the liberation 
of the epinephrine into the blood stream and its flow to the dilator fibers 
of the iris. 


Proponents of the theory that the psychosensory reflex is due solely 


to inhibition of the third nerve point out that in complete third nerve 


paralysis the reaction is abolished. However, in complete third nerve 


paralysis uncomplicated by associated sympathetic paralysis, the pupil 


is so widely dilated that practically no further dilation is possible 


TTT 


Fig. 3.—Psychosensory reflex. Note the striking difference in response to a 
sensory stimulus (crack of a gun) in the normal pupt! (solid line) and in the 
sympathectomized pupil (dotted line) 


Unlike the pharmacologic tests, the psychosensory reflex test requires 


a special apparatus and technic known as pupillography. In summary, 
a peripheral sympathetic lesion abolishes about 80 per cent of the “true 
psychosensory reflex.” 


Electric Skin Resistance.—Work in this field has been done largely by 
Richter.*” It is well known that the resistance of skin to an electric 
current ts greater when the skin is dry. Consequently, in a Horner 
syndrome there is an elevated electric skin resistance, due to anhidrosis. 
In cases of lesions peripheral to the separation of pupillary and sweat 


20. Richter, C. P., and Woodruff, B. G Changes Produced by Sympathectomy 
in the Electrical Resistance of the Skin, Surgery 10:957-978, 1941 
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fibers the test is of little value. Richter, using his method, was able to 
map out all areas of the skin devoid of sympathetic nerve supply by a 
measure of skin resistance. 


LOCALIZATION OF SYMPATHETIC LESIONS BY EVALUATION OF 
SIGNS AND SYMPTOMS ATTRIBUTED TO INVOLVEMENT 
OF NEIGHBORING STRUCTURES 


First Neuron—A. Hypothalamus and Neighboring Structures: 
Lesions of the hypothalamus are not well understood, Many symptom 
complexes are possible in diencephalic lesions. Among the more impor- 
tant ones are diabetes insipidus, disturbance of temperature 
regulation, (¢) disturbance of sleep regulation, (d) the adiposogenital 
syndrome and (¢) the autonomic epilepsy of Penfield.” 

1. Basal meningitis: The association of isolated cranial nerve 
paralysis, changes in the spinal fluid, papilledema or optic nerve atrophy, 
any of the hypothalamic symptom complexes, positive serologic reactions 
(not necessary ) or meningeal signs (not necessary) is indicative of basal 
meningitis. Syphilis is the most frequent cause. 

2. Pituitary tumor: Changes in visual fields, enlargement of the 
sella, hypophysial signs and optic nerve atrophy represent the well known 
pituitary syndrome. 

3. Tumor of the third ventricle: By elevation of intracranial pres- 
sure, hypothalamic symptoms may occur. The tumor may extend laterally 
to produce a homonymous hemianopsia. Extension posteriorly may give 
rise to the pineal syndrome (dilated, fixed pupils and paralysis of upward 
or downward gaze). Lutz ** stated that a binasal hemianopsia should 
suggest tumor of the third ventricle. This defect probably occurs through 
the tumor pushing the lateral aspect of the optic nerve against the carotid 
artery. 

Other adjacent structures may become involved, accounting for 
pyramidal and extrapyramidal signs. 

B. Brain Stem and Cord: 1. Midbrain: Here, again, little is under- 
stood concerning the clinical picture of sympathetic paralysis. By far the 
most frequent disease of the midbrain is syphilis. This accounts for 
the alterations in the pupillary reflex to light. Some have attributed the 
small pupil associated with the Argyll Robertson phenomenon to involve- 
ment of the sympathetic fibers. Others consider this disorder a chronic 
irritative miosis. The controversy is too complex and baffling for dis- 
cussion here, 


21. Penfield, W.: Diencephalic: Autonomic Epilepsy, Arch. Neurol, & Psychiat. 
22: 358-374 (Aug.) 1929 

22. Lutz, A Light Pupillary Reflex: Its Path and Abolition, Arch. Ophth 
47:266 (May) 1918 
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2. Pons: A tumor of the pons may be associated with a small pupil. 
An imtrapontile hemorrhage may also cause miosis. There may be 
paralysis of conjugate eye movements, facial palsy (usually peripheral), 
sixth nerve paralysis, pyramidal tract signs and occasional eighth nerve 
signs. Ptosis is often absent. Included here are the Foville, Millard- 
Gubler and Raymond syndromes. 


3. Medulla: When syringomyelia extends cephalad to involve the 


medulla, it is spoken of as syringobulbia. A large cavity is produced in 


the center of the spinal cord and the medulla. There is extensive prolifera- 


tion of glial tissue. The tongue becomes paralyzed and atrophic. The 


patient becomes hoarse and cannot swallow (nucleus ambiguus). There 


is. loss of pain and temperature sensations on the ipsilateral side of the 


face, due to involvement of the descending branch of the trigeminal nerve. 


Paralysis of the sixth nerve results in monocular convergent squint. The 


Horner syndrome may or may not be complete Pupillary narrowing is 


constant, but ptosis and anhidrosis may be present only partially. 


Phere are a number of medullary syndromes of definite localizing 


value. The Babinski-Nageotte syndrome consists of the Horner syn- 


drome, hemiataxia, contralateral disturbance of pain and temperature 
sensations, nystagmus and contralateral hemiparesis. \W allenberg’s syn- 


i drome is similar, except that there is involvement of the nucleus ambiguus 
: (hoarseness and dysphagia). There are no signs referable to the pyram- 
: idal tract. The usual lesion causing this disorder is thrombosis of the 
posterior inferior cerebellar artery, which results‘ in a wedge shaped 


infarct of the medulla. The most frequent etiologic factor is syphilis. 


Che Cestan-Chenais syndrome is a combination of the tabinski- Nageotte 


syndrome aad the Avellis syndrome ( gloss« pharyngeal or pharyngolaryn- 
geal paralysis ) 


Multiple sclerosis and encephalitis may also give rise to medullary 
signs and s«mptoms 


4. Cervical portion of cord: (a) Syringomyelia. This is one of the 
most frequent general causes of the Horner syndrome in general. It is the 


commonest lesion of the cord resulting in this syndrome. There is exten- 


sive proliferation of the glia, with subsequent breakdown of this tissue 
to form a large cavity or multiple cavities. Often the first sign is loss of 


pain and temperature sensations over the lower parts of the body, due 
to involvement of the spinothalamic tract in the cord. Loss of proprio- 
ception and ataxia result as the posterior columns become involved. The 
anterior horn cells become implicated and result in flaccid paralysis and 
atrophy. The pyramidal tracts may become involved later. causing spastic 
paralysis. There may be ulcerations on the fingers, and the nails may 
show trophic changes. When Horner’s syndrome is present, it is usually 
complete 
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() Tumor and injury. Signs and symptoms caused by tumors and 
injuries vary according to the site of the insult. The diagnosis is made 
from the history, symptoms referable to the spinal cord and roentgeno- 
logic findings. The Horner syndrome is a common accompaniment. 

(¢) Tabes. Spinal tabes results in a characteristic clinical picture, 
Horner's syndrome is usually complete. 

(d) Poliomyelitis. This disease may result in a variety of signs and 
symptoms, according to the area most severely involved. Ptosis may be 
due to poliomyelitis involving the cerebrum, the brain stem or the spinal 
cord. Third nerve paralysis due to lesions of the cerebral hemispheres 
or the brain stem (midbrain) may produce ptosis. Paralysis of the 
sympathetic fibers causes ptosis in lesions of the spinal cord and, less 
probably, in lesions of the brain stem. The size of the pupil associated 
with the ptosis is the distinguishing factor. 

(¢) Meningitis. This may also give rise to a Horner syndrome. 

In the above conditions, lesions were of the first sympathetic neuron. 
The Horner syndrome was usually incomplete. It tended to become more 
complete with descent into the cervical portion of the cord, In all cases 
miosis was the constant feature. 

Second Neuron.—-dpinal Birth Injury: Injury to the lower fibers 
of the brachial plexus results in Klumpke’s paralysis. If the injury is 
proximal to the point of departure of the white rami communicantes, a 
Horner syndrome results. Heterochromia iridis on the side of the injury 
is a characteristic feature. Normal pigmentation of the iris appears to 
be associated in some way with the integrity of the cervical sympathetic 
nervous system. Pigmentation of the iris is not complete until the age of 
2 years. Frequently, in Klumpke’s paralysis associated with Horner's 
syndrome the homolateral iris remains relatively depigmented. In some 
cases pigmentation finally becomes normal ; in others there remain patches 
of depigmentation ; in others the iris is completely depigmented. 

Cervical Rib: In this condition, a supernumerary rib arises from the 
seventh cervical vertebra on one or both sides. The signs are usually 
limited to the arm. There is often pain on the ulnar side of the forearm. 
Changes in sensation are common. When the anomaly encroaches on the 
lower cords of the brachial plexus, a Horner syndrome ensues. 

There are numerous other causes of second neuron lesions. The site of 
the lesion may be in the thorax or the neck 


Thoracic Lesions: Lesions in the lung apex: Tuberculosis may lodge 
in the apex of the lung and thus cause pressure on the cervical sympa- 
thetic chain. Carcinoma of the apex of the lung, the so-called Pancoast 
tumor, is often first suspected from the development of a Horner 
syndrome. 
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Aneurysm: Aneurysm may occur in the aorta or the subclavian or 
carotid artery and may encroach on the sympathetic fibers. The common- 
est lesion of this type is seen in cardiovascular syphilis, occasionally 
resulting in a large aneurysmal dilatation of the ascending aorta 

Enlarged Mediastinal Glands or Tumors: These may occur in Hodg- 
kin’s disease, leukemia, lymphosarcoma and tuberculosis. Similarly, such 
lesions in the neck may result in a Horner syndrome 

Lesions of the Neck: Enlargement of the thyroid: In most cases 
the enlargement of the thyroid is obvious, However, a small lesion in 
the lateral lobe of the gland occasionally escapes observation. Such a 
lesion may be a calculus or cyst. Adenoma, adenocarcinoma and the 
various types of goiters are more readily discovered 

Lymphadenopathy of Any Origin: This is an especially frequent 
cause. However, it escapes notice too easily. It is surprising that a 
Horner syndrome of this origin is not commoner. In most persons large 
lymph nodules may be found directly on the sympathetic chain. In none 
of the 28 animals referred to above was there absence of lymphadenopathy 
along the sympathetic chain. The commonest cause of an enlarged node 
is tuberculosis 

Carcmoma of the Esophagus: The dysphagia and other symptoms are 
usually well advanced by the time the Horner syndrome develops. 

Other Causes: Less common causes in the neck are neuroma of the 
sympathetic chain, aneurysms of the branches of the carotid artery and 
retropharyngeal tumors 

Third Neuvron.—Lesions of the third neuron are considerahly less 
common than those of the first or second neuron, 

Aneurysms of the Internal Carotid Artery or Branches: This is 
probably the most frequent cause of lesions of the third neuron. The 
associated symptoms depend on the site of the aneurysm. Several groups 
of symptoms may arise. 

(a) Paratrigeminal syndrome: Aneurysmal dilatation or actual 
aneurysm of the internal carotid artery in the neighborhood of the 
gasserian ganglion gives rise to miosis, slight ptosis, pain in the dis- 
tribution of the trigeminal nerve and weakness of the muscles of masti- 
cation. Sweating is intact 

(>) Cavernous sinus syndrome: Aneurysm of the internal carotid 
artery in the cavernous sinus results in severe pain in the eye and supra- 
orbital region and paralysis of the third and possibly the fourth and 
sixth, nerves. The sympathetic cavernous fibers of the plexus are also 
involved, There is no loss of sweating. To prove that the sympathetic 
fibers are also involved in the presence of a third nerve paralysis, the 
atropine test is used. The homolateral pupil does not dilate as much as 
the normal one, since there is loss of sympathetic tonus. As a rule, the 
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sympathetic involvement is overshadowed by the third nerve paralysis 
frequently associated with carotid aneurysm 

Tumors of the Orbit: Usually the growth is in the region of the 
superior orbital fissure. Again, there is simultaneous involvement of the 
sympathetic and the parasympathetic system. 

Other Causes: A number of rare instances of Horner's syndrome due 
to unusual lesions have gained the literature 

\ case of Horner's syndrome due to laceration of the sympathetic 
fibers during tonsillectomy was reported by Hammer.”’ A case of exten- 
sion of suppurative otitis media to involve the internal carotid sympa- 
thetic plexus was cited by Metzner and WOlfflin.** Passow ** pointed out 
the association of Horner's syndrome with scleroderma and facial hemi- 
atrophy. Bing * observed Horner's syndrome with chlorosis and other 
forms of anemia. The presence of Horner's syndrome with lesions of the 
sigmoid flexure and rectum is known as Thies’s sign. It is little 
understood. 


REPORT OF CASES 


Several cases are reported to illustrate the technic outlined above 
These also serve to show the wide anatomic range of lesions which may 
cause the Horner syndrome. 


Case 1—L. B., a Puerto Rican man aged 38 was first seen at the City 
Hospital clinic complaining of pain over the leit eye of one day's duration 
Vision was 20/20 in each eye. The left pupil measured 3 mm. and the right 
pupil 4 mm. Gross reactions of the pupils to light and in near vision were normal 
Intraocular tension was 18 mm. in the right eye and 15 mm. in the left eye 
Funduscopic studies revealed slight arteriolar narrowing and a positive arteriolar- 
venule crossing sign 

The blood pressure on his admission to City Hospital was 210/110. Electro- 
cardiographic examination revealed left axis deviation. The blood chemistry 
was normal. On the first hospital day the patient complained of a sharp pain 
in the left side of his face over the entire distribution of the trigeminal nerve 
The clinical picture was that of trigeminal neuralgia with a typical “trigger” 
mechanism. Ptosis of the left eyelid was then obvious; it measured 3 mm 
There was no enophthalmos. Sweating was active and equal on the two sides 
The left pupil was smaller than the right. Four per cent cocaine hydrochloride 
was instilled into each eye every five minutes for three instillations. After 
45 minutes the right pupil dilated from 4 to 9 mm., and the left pupil, from 
3 to 4mm. At the end of this time epinephrine hydrochloride (1; 1,000) was 
instilled into each eye. There was no further dilatation of either pupil 


23. Hammer, C Einseitiger Hornerscher Symptomenkomplex nach beider- 
seitiger Gaumenmandelausschdlung, Klin. Monatsbl. Augenh. 90:79-80, 1933 

24. Metzner, R., and WSlfflin, E.: Klinische und experimentelle Untersuchungen 
Halssympathicuslahmung, Arch. f. Ophth. 89: 308-322, 1915 

25. Passow, A Hornersyndrom, Heterochromie und Status dysraphicus, ein 
Symptomenkomplex, Arch. f. Augenh. 107:1-51, 1933 

26. Bing, R.: Gehirn und Auge, ed. 2, Munich, J. F. Bergmann, 1923 
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The patient was placed on a regimen of bed rest, potassium thiocyanate and 
sedation. After five days the facial pain disappeared and the ptosis was practically 
gone. The left pupil, however, remained slightly smaller than the right. At 
the clinic, one month later, the left pupil responded normally to cocaine, but it 
remained smaller than the right 


[his case falls into the group known as the paratrigeminal syndrome, 
described by Raeder.”’ It will be recalled that the postganglionic cervical 


sympathetic fibers reenter the skull along the internal carotid artery. 


Aneurysmal dilatation of the latter in the neighborhood of the gasserian 


ganglion accounts for the facial pain and the Horner syndrome. The 


presence of sweating is understood, since the fibers for sweating travel 


along the external carotid artery and have already left the branches 
which go to the eve (fig. 4). 


CaRoTip AATERY 


Fig. 4.—-Diagram showing the proximity of the internal carotid artery to the 
gassernan ganglon before the artery enters the cavernous sinus \neurysmal 
dilatation of the artery with pressure on the ganglion may give rise to the para- 
trigeminal syndrome 


The absence of reaction of the left pupil to cocaine is typical of 


sympathetic paralysis. Ordinarily, a third neuron lesion, such as this, 


causes an exaggerated response to epinephrine. However, the test was 


performed two days after the onset of symptoms, a period insufficient for 


the dilator cells of the iris to become hypersensitive to epinephrine 


Case 2--W. Z., a white Russian aged 62, was admitted to City Hospital 


complaining of progressive hoarseness and inability to swallow, of four days’ 


duration. He also noticed that he was ataxic and fell usually to the left side 


He had never been seriously ill before. He had been very active and worked 


27. Raeder, J. G “Paratrigeminal” Paralysis of Oculo-Pupillary Sympathetic, 
Brain 47: 149-158, 1924 
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hard as a laborer all his life. There was no history of operation. He had had 
syphilis twenty years previously and had received no treatment 

Physical examination revealed a well developed, well nourished white man. 
The following pertinent changes were noted: The right pupil was larger than 
the left, but both reacted well to light and in near vision. The fundi were normal. 
The prostate gland was moderately enlarged. There were inability to swallow, 
difficulty in speaking and depressed pharyngeal reflexes. There was hypesthesia 
of the right side of the body, including decreased sensitivity to touch, pain, 
temperature and vibration but normal stereognosis and position senses. The left 
side of the face showed decreased sensitivity to pain, temperature and touch. 
There was swaying to the left in the Romberg test. The finger to nose test 
was poorly performed on the left side, and a rebound phenomenon was elicited. 
There was rotatory nystagmus in a couterclockwise direction. During fluoroscopic 
examination, barium swallow welled up in the larynx and pyriform sinuses. It 
was promptly coughed up. 

The blood pressure was 120/60. The urine was normal. The red cell count 
was 4,150,000; the hemoglobin content, 70 per cent, and the white cell count, 
10,000, with 76 per cent segmented granulocytes. The erythrocyte sedimentation 
rate (Cutler method) was 29 mm. in one hour. The Mazzini test of the blood 
gave a negative reaction. The urea nitrogen of the blood measured 28 mg. 
per 100 ce. Electrocardiographic findings were within normal limits. Examination 
of the spinal fluid showed an initial pressure of 120 mm. of water; a globulin 
content of 51 mg. and a sugar content of 63 mg., per 100 cc.; a 4 plus Wassermann 
reaction, and a normal colloidal gold curve. The fluid contained 2 lymphocytes 
per cubic millimeter. Roentgenograms revealed nothing abnormal. 

A pupillogram was taken at the Institute of Ophthalmology, Presbyterian 
Hospital, three weeks after the patient's admission to City Hospital. At this 
time his speech was much improved, but all other signs were present. 

Psychosensory pupillary dilation was from 5.0 to 5.83 mm. on the right and from 
4.0 to 425 mm. on the left. Thus, the reflex was considerably reduced on the 
left. The cocaine-epinephrine curve wa® atypical. Sensitivity was demonstrated, 
as the left pupil responded in an exaggerated fashion to epinephrine. The reaction 
to cocaine was better on the right (fig. 5). 

The patient was fed intravenously and by Levin tube until eight weeks after 
admission, when he began to swallow normally 


It was immediately evident that this case represented a thrombosis of 
the left posterior cerebellar artery (Wallenberg syndrome). The lesion 
was in the pontobulbar transition region. Horner’s syndrome was due 
to involvement of the descending sympathetic fibers in the formatio 
reticularis ; the left hemiasynergia, to involvement of the left restiforme 
body (inferior cerebellar peduncle) ; hypesthesia of the right side of the 
body, to involvement of the left spinothalamic tract; hypesthesia of 
the left side of the face, to implication of the left descending branch of the 
trigeminal nerve, and rotatory nystagmus, to a lesion of the left Deiters 
nucleus. Dysphagia and hoarseness were the result of involvement of the 
nucleus ambiguus. 

Case 3.—G. S. a white German aged 63, was admitted to City Hospital 
complaining of dyspnea. He had been admitted previously for herniorrhaphy 
on the right side in 1944 and for repair of bilateral Dupuytren contracture in 1945, 
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Physical examination revealed a well developed, well nourished white man. He 
became dyspneic after speaking for several seconds or after moderate activity 
Ophthalmologic examination revealed the following signs: The left pupil measured 
4 mm. and the right pupil 25 mm., in diameter toth reacted well to light 
ami m near vision. There was partial ptosis of the right eyelid, measuring 
4 mm. Levator function was normal The funds were normal 

With the aid of pupillography, the reactions of the pupils to a psychosensory 
stimulus (crack of a gun) were determined. The normal pupil (left) dilated from 
475 to 6.33 mm.; the miotic pupil (right), from 3.67 to 412 mm. The response 
of the sympathectomized pupil was only 28 per cent of that of the normal pupil 

The blood pressure was 148/88. The heart sounds were of good quality, and 
there was regular sinus rhythm Fluoroscopic studies revealed a normal-sized 


“ 
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Fig. 5.—Cocaine-epinephrine test in a patient with a lesion of the first sympa 
thetic neuron. Note that the normal (right) pupil dilates with cocaine, while the 


denervated left pupil does not. The latter, however. responds in an exaggerated 
fashion to epinephrine. This response is atypical 


heart The Mazzini reaction of the blood was negative. An electrocardiogram 


was normal, The blood chemistry was normal 


A roentgenogram of the chest revealed a 4 by 6 inch (10 by 15 cm.), oval 
area of calcific density in the upper right mediastinal region, this area displaced 


the trachea and compressed it (fig. 6). The impression was that of a calcified 


substernal adenoma of the right lobe of the thyroid gland. The mass was not 


palpable 
The presence of a Horner syndrome associated with dy spnea in a patient with 


normal cardiac function should lead one to suspect an obstructive lesion in the 


neck. The lesion here was in the second (preganglionic) neuron. The reactions 


to cocame and the psychosensory dilation curve were typical of a peripheral sym 


pathetic lesion (fig. 7) 
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Fig. 6.—-Roentgenographic demonstration of substernal calcified adenoma of the f 
thyroid gland on the right side. i 
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Fig. 7.—Cocaine-epinephrine test in a patient with a lesion of the second 
sympathetic neuron. The normal (left) pupil dilates with cocaine, while the dener- 
vated (right) pupil does not. The latter shows increased sensitivity to epinephrine. 
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Case 4.—J. W., a Negro aged 59, was seen at the City Hospital clinic. He 
was under treatment in the cardiac division for syphilitic heart disease. He had 
first learned of his “had blood” 30 years ago, while he lived in the South He 
received a series of injections of arsenic and bismuth compounds on two occasions. 

The patient had been in cardiac failure on several occasions. The serologic 
reactions of the blood had been negative since 1943. Serologic reactions of 
the spinal fluid had been negative since his treatment at the clinic (nine years 
before). The patient stated that he had had several spinal taps before this 
but had never known the results of the serologic tests. 

Clinic records revealed that the patient has been hoarse since 1948. He had 
had a Horner syndrome for the past six months. Cardiac examination disclosed 
a systolic thrill palpable over the aortic area. On auscultation a rough systolic 
murmur was heard. The blood pressure was 210/65. The heart was considerably 
enlarged to the leit. 

Ophthalmologic examination revealed anisocoria of 1 mm. The right pupil 
measured 3 mm., and the left pupil, 4 mm. Both reacted well to light and in 
near vision. There was incomplete ptosis on the right side. Levator function 
was good. The fundi revealed moderate narrowing of the arterioles and the 
arteriolar-venule crossing phenomenon. There were no hemorrhages or “exudates.” 
The disks were normal 

A cocaine-epinephrine test was performed. The left pupil dilated from 4 to 
&5 mm. and the right pupil from 3 to only 4.5 mm., at the end of 45 minutes 
Epinephrine caused no further dilation of the left pupil but dilated the right pupil 
from 45 to 9.5 mm 


This case represents a typical lesion of the second neuron. The 
aneurysmal dilatation of the aorta was easily observed roentgenologically. 
In such cases the aneurysm points posteriorly and presses on the recur- 
rent laryngeal nerve (hoarseness) and the cervical sympathetic fibers 
(Horner's syndrome ). 

SUMMARY 


\ system of localizing lesions which produce Horner's syndrome is 
presented. Localization may be accomplished by two methods: (a) tests 
which determine the level of the sympathetic lesion, among which are 
the reactions of the pupil to cocaine, epinephrine, homatropine, atropine 
and a psychosensory stimulus, and (>) evaluation of signs and symptoms 
attributed to involvement of neighboring structures. There is frequently 
a symptom complex associated with the Horner syndrome at each level 
of interruption of the sympathetic chain. 

Cases of the following lesions associated with Horner's syndrome 


are presented to illustrate the method: (1) paratrigeminal syndrome ; 
(2) syndrome of the posterior inferior cerebellar artery ; (3) calcified 
substernal adenoma of the thyroid gland, and (4) syphilitic aneurysm 
of the aorta 


SY Sterling Place (17) 
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A NEW ORBITAL IMPLANT WHICH USES THE SIX EXTRINSIC MUSCLES 


GEORGE P. LANDEGGER, ™D. 
LOS ANGELES 


A new covered implant which has all six extrinsic muscles attached 
to it is herewith presented. It is a modification of Dr. Orwyn Ellis’ 
plastic implant, made of lucite.* It comes in two sizes, 18 by 18 and 16 
by 16 mm., over-all dimensions. It weighs 2.94 Gm. 


Orbital implant using the six extrinsic muscles. A, front view; B, rear view; 
C, lateral view. 


There are two slots for the oblique muscles on the temporal side 
behind the equator of the implant. The slots run in a horizontal direction. 
In front of the equator there is a ring. Beneath are openings for the 
rectus muscles. 

All the ocular muscles are preserved during the enucleation pro- 
cedure, and 0000 chromic surgical sutures U. S. P. are passed through 
their insertions. The oblique muscles are passed through their respective 
slots first and tied onto each other behind the equator. The superior and 
inferior rectus muscles are passed through their respective openings 
beneath the ring in front and are tied to each other. The lateral rectus 
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muscles are also placed beneath the ring and are sewn onto each other 
Tenon's capsule, which was preserved during the operative procedure, 
covers the implant with a running 0000 chromic surgical suture U.S. P. 
Black silk sutures close the conjunctiva 


The advantage of this implant is that the oblique muscles form a sling 
around it and push it slightly forward. In this way, the implant becomes 
more permanently placed in the center of the orbit, where it is supposed 
to be. Another advantage of having the oblique muscles attached to the 
implant is that the lower lid stays in its proper position and has no 
tendency to sag, as it sometimes does when an implant moves downward. 

Twenty-four such implants have been put in by myself and other 
ophthalmic specialists on the Pacific Coast in the last two and one-half 
years, with very satisfactory results and good motion. The implant can 
be purchased through Storz Surgical Supply Company, St. Louts, or 
from Mr. Ted Keiser, Los Angeles. There is also available a motion 
picture, approved by the American College of Surgeons, demonstrating 
the technic of the surgical procedure and the insertion of the implant. 
It may be secured by writing me. 


3875 Wilshire Boulevard, Los Angeles 
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A FORCEPS FOR CORNEOSCLERAL SUTURES 


PAUL TOWER, MD 
LOS ANGELES 


N CATARACT extraction, placement of the corneoscleral sutures 

can be hastened and facilitated by slightly modifying the instrument 
ordinarily employed. Frequently the Burch pick is used; this ophthal- 
mostat is provided with two fine and sharp points, as well as with stops 
near the tips, to prevent excessive penetration of episcleral tissue. 

The essential features of this instrument can be easily adapted to a 
forceps designed for corneoscleral suturing. The jaws of these forceps 
measure 6.5 mm.; and into the distal third of the left blade are fused two 
needle-sharp, slightly inward curved teeth, measuring somewhat less than 
1 mm. in length. The inner surfaces of the cross arms are corrugated 


Fig. 1.—Two needle-sharp, slightly inward curved teeth are fused into the distal 
third of the left blade of a forceps. The inner surfaces of the cross arms are corru- 
gated to serve as a needle holder. 


in a crisscross pattern, as is usual in needle holders. Thus, the point of 
the needle carrying the scleral suture can be grasped firmly when it 
emerges from the sclera (fig. 1). 

For scleral sutures, the instrument is placed on the sclera, and on 
slight pressure the point will engage the episcleral tissue. Then the suture 
needle is inserted and directed through the episcleral tissue so that its tip 
will come out between the blades of the forceps. On mere closure of 
arms, the instrument serves as a needle holder ; the emerging portion of 
the needle is grasped, and the needle is pulled through the sclera. In this 
manner fixation of the globe, securing of the needle and manipulation 
through the sclera are accomplished with one instrument; thus, time is 
saved and the entire procedure simplified. 

For corneal sutures, the instrument is inserted close to the corneo- 
scleral limbus, thus fixing the sclera. As the outer of the two needle-sharp 
teeth is 2.5 mm. distant from the tip of the blade, the forceps can be made 
to reach well beyond the edge of the cornea (fig 2). The needle on the 
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corneal end of the double-armed suture is directed toward the region 
between the blades of the instrument. The forceps is then closed, engaging 
the needle, and the suture is pulled through the corneal tissue. Thus, no 
additional injury of the cornea occurs, as the teeth of the forceps remain 
fixed in the superficial layer of the sclera. 


Fig. 2.—-The corneoscleral suture has been preplaced in the sclera. The teeth of 


the left jaw of the forceps are fixed in the episcleral tissue close to the limbus. The 
forceps reaches well beyond the edge of the cornea, ready to grasp the point of the 
emerging suture needle 


The described forceps for corneoscleral sutures has been employed 
for some time and proved to possess considerable advantages. While 
especially designed to facilitate the placing of corneoscleral sutures, the 
instrument may also be used with benefit for all other types of scleral 
sutures. 


610 South Broadway (14) 
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NEURO-OPHTHALMOLOGY 


C. WILBUR RUCKER, M.D. 
ROCHESTER, MINN. 


REVIEW of the publications on neuro-ophthalmology which have 
appeared during the past twelve months leaves one with the 
impression that the literature in this field is composed largely of unrelated 
and unexplained bits, mostly in the form of case reports. About half 
these publications contribute nothing new and will not be mentioned in 
this review. Abstracts of others may be pieced together to make more 
or less complete pictures. In addition, there are some outstanding 
contributions, several in the form of review articles by well known 
writers and investigators. These will be pointed out in the hope that the 
reader will peruse them in the original and in their entirety. 

That much of the literature on neuro-ophthalmology concerns rare 
diseases of little clinical significance is an opinion held also by Lein- 
felder." In a brief discussion of misconceptions in neuro-ophthalmology 
(which one wishes he had expanded to greater length), he calls erroneous 
the current impression that this field is difficult. He feels that knowledge 
of the gross anatomy of the brain and of the visual pathway and the 
oculomotor nerves is an adequate basis for interpretation. Edema of 
the optic disk, although it does not invariably accompany increased 
intracranial pressure, is an important diagnostic sign of it. Statistics of 
25 years ago, still widely quoted, indicated that 80 per cent of patients 
who had brain tumor had choked disks. Diagnostic methods have so 
improved that brain tumors are now recognized earlier, and at present 
about 40 to 50 per cent of patients who have brain tumors have choked 
disks. He notes that regression of edema of the disks after operation is 
slow, as edema persists for two to three weeks, Admittedly, there is no 
constant rate of absorption for all patients, but in the experience of this 
reviewer it seems to be about 1 D. in each ten days for subacute papil- 
ledema, a little faster for the acute type and a little slower for the chronic 
type. A residual fulness may persist for many weeks. Leinfelder 
mentions, too, that the appearance of the nerve head does not always 
permit the diagnosis of optic nerve atrophy, as some nerve heads appear 


1, Leinfelder, P. J Misconceptions in Neuro-Ophthalmology, Wisconsin 
. J, 40:297-298 (April) 1950. 


733 


| 
| 
4 
“4: 
From the Section on Ophthalmok wy. Clinic 
M 


734 ARCHIVES OF OPHTHALMOLOG) 


pale but are normal. Pathologic pallor is the result of gliosis and con- 
striction of capillaries. An estimate of the extent of optic nerve atrophy 
must be based on studies of the visual fields 

Perimetry has received attention in relatively few published papers, 
and yet these few merit consideration. Chamlin* urges that when a 
cerebral lesion is suspected, if a gross defect is not present, the fields 
should be explored for minimal defects with test objects smaller than 
those ordinarily employed. He recommends a 1 mm. bead on the 
tangent screen at 2 meters. He points out the importance of searching 
carefully on each side of the vertical meridian for small differences in 
visibility of the test object and states that a rapid comparison of the two 
sides may elicit differences. The differences may be in the level of the 
isopters, or there may be qualitative differences between the nasal and 
the temporal sides of the fields at comparable distances from the point 
of fixation, the object appearing clearer on one side than on the other. 
The breadth of field compared with the normal for the particular test 
object may be informative. Experienced perimetrists will agree with the 
author's thesis that targets in common use are too large for eliciting 
minimal defects in the fields, and they will concur in Chamlin’s advice that 
fields be explored for minimal defects with small targets 

Zugsmith and Rehman * described a test object for perimetry which 
they claim gives more accurate and reliable results than the usual test 
objects. Their test object consists of a 6 volt straight filament bulb 
mounted at the end of an 18 inch (44.5 cm.) wand. It is used at a 
standard perimeter or tangent screen and produces a pulsating light in 
the form of a flash of measurable duration, which can be varied in 
intensity and in frequency. They have found that flashes, occurring at 
intervals of 1, 4%, ¥% and '4 seconds, are optimal, and they have made 
provision for controlling the duration of the flash. Their technic is to 
move the light slowly from the periphery toward the fixation point and 
to record the point at which it appears. Their use of a pulsating light 
differs from that described by Miles.* 

Miles * has begun publication of the work that he has been carrying 
out during recent years on flicker fusion frequency. He used an 
electronic flickering light with a lighted interval of 0.010 second and 
varied its frequency. The lamp was mounted in a reflector behind a 
paper-covered, orange white glass 13 cm. in diameter. The size of the 
target could be reduced to 0.5 cm. He found that with his equipment 


2. Chamlin, M Minima! Defects in Visual Field Studies, Arch. Ophth. 42: 
126-139 (Aug.) 1949 

3. Zugsmith, G., and Rehman, I \ Simple, More Accurate Means of Chart 
ing Visual Fields, Am. J. Ophth. 323: 1573-1576 (Nov.) 1949 

4. Miles, P. W.: Flicker Fusion Frequency in Amblyopia ex Anopsia, Am. ] 
Ophth. 33:225-231 (June, pt. 2) 1949 
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normal flicker fusion frequency was 45 flashes per second centrally and 
50 flashes per second 8 degrees temporally. It varied over various parts 
of the retina but, unlike the results in field studies with usual targets, 
higher sensitivity was elicited at the periphery. He considered flicker 
fusion tu be a primitive sensation received in the cortex of the brain in 
centers other than those involved in visual acuity or pattern fusion. 

In cases of amblyopia ex anopsia the central area of the amblyopic 
eye performed like the peripheral retina, having a higher flicker fusion 
frequency than the central portion of the normal fellow eye. Miles 
thinks that this suggested suppression of the central cones. Advanced 
age in itself does not depress flicker fusion frequency.’ It was depressed 
with decrease in pupillary diameter, but not if sufficient time was per- 
mitted for complete adaptation to the reduced illumination, a period of 
about two hours. Miles * tested a series of 24 eyes for which a diagnosis 
of early glaucoma had been reasonably well established and in which 
vision and fields were normal. He used a 5 cm. target at 0.5 or 1 meter 
on a tangent screen with a radius of 30 degrees and found defective flicker 
fusion frequency in every case, most commonly nasally. He had found 
previously that depression also occurred in sclerosis and degeneration of 
old age out of all proportion to loss of visual acuity and ordinary field 
changes. To the casual reader his charts are less informative than the 
customary charts based on standard technics. The most obvious criticism 
of this report is stated by the author himself: 

These preliminary case studies do not represent the ultimate in representations of 


field defects associated with glaucoma by flicker fusion frequency determinations 
The technique and results will be certainly improved. 


Ophthalmologists should watch for future reports from Miles, with the 
confident expectation that the research project he has set for himself will 
contribute a practical, sensitive technic to clinical perimetry. 


In a report of studies on the occipital lobe, concerned with the 


significance of small areas of preserved central vision, Austin, Lewey 


and Gras! prc.ent six cases of occipital lobectomy. Preservation of 
central vision ranged from 0.25 to 1.5 degrees. The same degree of 
sparing was found in eight control patients who had chiasmal lesions 
and seemed to be present also in patients with lesions of the tract. Aus- 


5. Miles, P. W.: Flicker Fusion Fields: I. The Effect of Age and Pupil Size, 
Am. J, Ophth. 88:769-772 (May) 1950. 

6. Miles, P. W.: Flicker Fusion Fields: LI1. Findings in Early Glaucoma, 
Arch. Ophth. 48:661-677 (April) 1950 

7. Austin, G. M.; Lewey, F. H., and Grant, F. C.: Studies on the Occipital 
Lobe: IL. Significance of Small Areas of Preserved Central Vision, Arch. Neurol. 
& Psychiat. 62:204-221 (Aug.) 1949 


q 
| 


ARCHIVES 


OF OPHTHALMOLOGY 
tin, Lewey and Grant feel that minima! eccentricity of the fovea with 
slight physiologic variation in fixation explains the results most satis- 
factorily 

Two cases of altitudinal hemianopsia, studied with unusual care and 
presented with unusual clarity, are reported by Berkley and Bussey." 
In the first case, superior altitudinal hemianopsia followed a blow on the 
back of the head, without demonstrable skull fracture, as a result of 
bilateral damage to the lower lips of the calcarine fissure. In the 
second case, inferior altitudinal hemianopsia resulted from a shrapnel 
wound in the occipital area, through a bilateral destructive lesion involv- 
ing the upper lips of the calearine fissure. In the latter case, temporal 
crescents were preserved, and there was also preservation of the macula. 
Berkley and Bussey explain the macular preservation as due to the 
extensive representation of the macula in the calearine area. In com- 
paring these two cases, they point out the greater inconvenience to the 
patient when the visual loss is inferior, rather than superior. 

Ome of the causes of sudden loss of vision in elderly people is “tem- 
poral arteritis.” Bruce,* having occasion to report a case, brings the 
literature up to date and describes the nature of this disease. It attacks 
persons between the ages of 55 and 80 years and produces fever, malaise, 
anorexia and loss of weight. After a few days or months the temporal 
arteries become painful and tender, swollen and nodular. Pathologic 
examination shows thickening of all three coats; the intima is hyper- 
trophied, and the media and adventitia are infiltrated with lymphocytes 
and segmented granulocytes. The media is necrotic and contains giant 
cells. The term “temporal arteritis” is a misnomer, for the disease is not 
limited to the arteries of the head but is widespread throughout the 
body. In 40 per cent of cases the eyes are involved by closure of the 
central retinal artery or one of its branches or by ischemia of the optic 
nerve behind the point of entry of the retinal vessels into the nerve. Often 
both eves are affected. There is as yet no satisfactory treatment 

Reports of single cases of neuromyelitis optica (Devic’s disease) con- 
tinue to appear in print, and during the past year there were half a dozen 
in which he 
presents 5 cases of his own, with necropsy studies and a complete his- 


more. Since the appearance of the paper by Stansbury, 


torical review of all published cases, other writers with a case to report 
may lose some of their urge to send it at once to an editor. Until some- 


& Berkley, W. L., and Bussey, F. R Altitudinal Hemianopia: Report of 2 
Cases, Am. J. Ophth. 33:593-600 (April) 1950 

9%. Bruce, G. M Temporal Arteritis as a Cause of Blindness: Review of 
Literature and Report of a Case, Tr. Am. Ophth. Soc. 47:300-316, 1949. 

10. Stansbury, F. C Neuromyelitis Optica (Devic’s Disease) Presentation 
of 5 Cases, with Pathologic Study and Review of the Literature, Arch. Ophth. 
(Sept.) ; 465-501 (Oct.) 1949 
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one has a cause or cure for this affliction, Stansbury’s thorough and note- 
worthy study deserves a high place in the literature on neuromyeclitis 
optica. Briefly, the author concludes that the disease may occur at any 
age but is commonest between 30 and 50 years, it is more frequent in 
females than in males, the initial symptom is optic disability in half the 


cases and spinal disability in the other half, loss of vision occurs in 
both eyes, neurologic signs are variable but the myelitis is a rapidly 
ascending type, remissions occur in half the cases, and death is likely to 
occur in the first two years. 

Gliomas of the optic nerves, too, are so uncommon that when they 
occur a report of the case is likely to find its way into print. Among 
the cases of glioma reported recently are the two by Horns,"* in both of 
which an astrocytoma was present. One patient was a woman aged 41; 
the other, a boy aged 5 years. The author stated that 90 per cent of 
gliomas occur before the age of 20 and most of them before the age of 
5 years. Loss of vision is the first symptom, and exophthalmos is the 
next. Gliomas of the optic nerve do not metastasize, but they tend to 
spread along the optic nerve and cause death by intracranial extension. 
Another case, reported in considerable detail, is that of Saebo."* His 
patient, a woman aged 43, for four months had noted diminution of 
vision of the left eye and protrusion of the globe. Examination showed 
that the left eye was amaurotic; it protruded forward 3 mm, ; the optic 
disk was swollen and elevated 9 D.; the retinal vessels were engorged, 
and there were several retinal hemorrhages. The right eye appeared 
normal. Roentgenograms of the skull disclosed no abnormalities 
During the next five months the left optic foramen widened, and intra- 
ocular pressure increased. The eye and optic nerve were then removed, 
and tissue from the optic nerve showed the presence of glioblastoma 
multiforme. The patient died a year later of cerebral extension of the 
tumor. 

Glioma of the optic nerve may be difficult to diagnose early in its 
course. This was brought home to the reviewer by a patient he saw 
recently, a man aged 36, who complained of progressive loss of vision in 
the right eye of two months’ duration. Diagnoses of optic neuritis and 
of choked disk had been made previously. Visual acuity was restricted to 
counting fingers with the right eye; the other eye was normal in every 
respect. The nerve head was elevated 6 D., and the retinal veins were 
engorged. The possibility of glioma of the optic nerve was discussed 


with associates and then discarded, because proptosis and limitation of 


11. Horns, R. C.: Primary Tumors of the Optic Nerve: Report of 2 Cases 
of Glioma, Minnesota Med. 38:241-243; 304 (March) 1950 

12. Saebo, J.: Primary Tumor of the Optic Nerve (Glioblastoma Multiforme), 
Brit. J. Ophth. 33:701-708 (Nov.) 1949. 


Fr 
| 
| 


738 


ARCHIVES 


OF 


OPHTHALMOLOG) 


movement of the eye were not present; a tentative, unsatisfactory 
diagnosis of optic neuritis was made. After a few days of fever treatment 
the eye became completely blind, the disk was elevated 8 D. and stasis 
was visible in the retinal veins. Anticoagulant therapy, carried out over 
a period of several days, was without benefit. Then, two weeks after 
his admission, obvious limitation of gaze upward and downward, prop- 
tosis of 2 mm. and a paracentral scotoma in the previously unaffected 
(leit) eye developed. Roentgenograms of the skull showed no enlarge- 
ment of the optic canal. These findings were sufficient to warrant surgi- 
cal exploration. Through a right transfrontal craniotomy opening, the 
optic nerve was explored and found to be enlarged to four times its usual 
diameter by a swelling which extended backward through the chiasm 
and into the optic tract. Biopsy disclosed the presence of a malignant 
astrocytoma. Roentgen therapy was advised 

Compression of the optic nerve and its differential diagnosis are dis- 
cussed by Meadows “ in connection with the presentation of 11 cases, 
seven of basal meningioma, three of aneurysm and one of glioma of the 
optic nerve and chiasm, with charts of the perimetric fields and drawings 
of the sites of the lesions. He calls attention to the usual absence of pain 
and headache in meningioma and to the usual appearance of severe pain 
early in the course of aneurysm, and mentions the unfortunate circum- 
stance that early in the course of both these conditions roentgenography, 
ventriculography and arteriography may yield no evidence of disease. 
To be differentiated are retrobulbar neuritis and chiasmal arachnoiditis. 
So little is known about the latter that any diagnosis of it not based on 
inspection should be viewed with suspicion. 

A rare cause of inferior altitudinal hemianopsia is the presence of 
fusiform aneurysm of the internal carotid artery beneath the anterior 
clinoid process. The lesion is generally bilateral and presses the optic 
nerves upward against the bony optic canals or the overlying anterior 
cerebral arteries. As described by Ley,'* the walls of the aneurysm are 
irregular, with folds and cavities, and the lumen may be almost obliter- 
ated. Microscopically, hypoplasia of the muscularis and degeneration of 
the intima, with hyalinosis and calcification, may be noted. Ley recom- 
mends that surgical procedures be performed early, before optic nerve 
atrophy is severe, and that it consist of freeing the optic nerves by 
unroofing their canals and opening their dural sheaths. Oculomotor 
paralyses, in his experience, do not occur with these aneurysms. On 
the other hand, with the commoner saccular aneurysms there are sub- 
arachnoid hemorrhage, impairment of the oculomotor and trigeminal 


13. Meadows, S. P Optic Nerve Compression and Its Differential Diagnosis, 
Proce. Roy. Soc. Med. 42:1017-1034 (Dec.) 1949 

14. Ley, A.: Compression of the Optic Nerve by a Fusiform Aneurysm of the 
Carotid Artery, J]. Neurol, Neurosurg. & Psychiat. 18:75-86 (Feb.) 1950 
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nerves and positive angiographic signs. Jaeger,’* too, points out that 
an aneurysm of the latter type should be suspected when persistent orbital 
pain is associated with paresis of the third nerve. 

Similarly, with aneurysm of the posterior communicating artery, 
according to a report of seven cases by Alpers and Schlezinger,’* there 
was in most cases a history of pain, retro-orbital in location, often 
spreading to the side or the back of the head and persisting for one to 
several weeks, and usually oculomotor paralysis followed the onset 
of pain after an interval of a few hours or days. In a few instances 
paralysis of the trochlear nerve was associated. The headache and 
ocular paralysis were on the same side as the aneurysm. It is the opinion 
expressed by these authors that aneurysms of the posterior communi- 
cating artery are usually small and accessible and consequently a favor- 
able type for surgical treatment, the object of ligation bemg to prevent 
rupture. In one case spontaneous rupture and death occurred before 
operation was undertaken. Surgical measures were carried out in the 
other six cases and were reported as successful in four; that is, the 
patient survived the operation. In only one case was there return of 
function of the oculomotor nerve. No statement was made concerning 
the relief of pain. 

Hyaline bodies (or driisen) on the optic disks are likely to lead 
the unwary into diagnostic difficulties, for these bodies may be responsi- 
ble for an appearance resembling chronic papilledema. Furthermore. 
they may produce defects in the visual fields which also resemble those 
of chronic papilledema. A period of careful observation over a few 
weeks or months should demonstrate a definite change in cases of 
papilledema and little or no change in cases of hyaline bodies. Three 
noteworthy reports of this condition have been published within the 
period covered by this review. Chamlin and Davidoff" report nine 
cases, several of which had been diagnostic problems from the neuro- 
surgical standpoint. Their colored illustrations, unfortunately, are 
inferior reproductions of originally excellent fundus photographs. 


Francois '* presents detailed studies of six cases with sketches of the 


optic disks, charts of the visual fields showing contractions and arcuate 


15, Jaeger, R.: Aneurysm of the Intracranial Carotid Artery: Syndrome of 
Frontal Headache with Oculomotor Nerve Paralysis, J. A. M. A. 142:304-309 
(Feb. 4) 1950 


16. Alpers, B. J., and Schlezinger, N. S.: Aneurysm of the Posterior Communi- 
cating Artery, Arch. Ophth. 42:353-364 (Oct.) 1949 

17. Chamlin, M., and Davidoff, L. M.: Drusen of Optic Nerve Simulating 
Papilledema, J. Neurosurg. 7:70-78 (Jan.) 1950 


18. Francois, P.: Les verrucosités hyalines de la papille, Ann. d’ocul. 182: 
249-278 (April) 1949. 
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scotomas and a long bibliography. Tornquist '* reports three cases with 
defects in the fields. His first case is of greatest interest and importance 
in that visual fields were charted and found to be normal at the first 
examination and during a two year period of observation scotomas 
appeared and increased. None of these authors sheds any new light on 
the pathogenesis of this condition. 

Syphilis deserves and has continued to receive its full share of 
comment, especially in regard to therapy. In a commendable review, 
Klauder and Meyer * observe that syphilitic optic nerve atrophy occurs 
in association with all forms of neurosyphilis and that it is seen most 
frequently with tabes or the tabetic form of dementia paralytica. They 
found the average interval between infection and onset of atrophy of the 
optic nerve to be eighteen years. In their series of patients with optic 
nerve atrophy the most constant findings were pupillary abnormalities 
and positive serologic reactions of the blood and spinal fluid for syphilis. 
The pupillary abnormalities were among the earliest and most constant 
signs of neurosyphilis, preceding by years the appearance of subjective 
symptoms. Without entering into the argument themselves, they note 
that there is no agreement among pathologists as to the relation, if any, 
between the inflammatory changes in the margins of the optic nerves 
and the degenerative process. They refer to Bruetsch’s description of an 
inflammatory process in the intracranial portion of the optic nerves as 
preceding atrophy of the nerve fibers and observe that in the inflam- 
matory stage the optic nerves are amenable to antisyphilitic therapy and 
that the fields may improve under it. Igersheimer *' states that, contrary 
to the opinion expressed by Bruetsch, the descending optic nerve atrophy 
of basilar syphilitic meningitis is not like that of dementia paralytica 
or of tabes, In the latter conditions the pathologic process always starts 
in the marginal zone, near the pial sheath, either near the globe or in 
any part of the optic nerve. In the earliest stages there is degeneration 
without exudation. The pathologic process consists in structural and 
chemical changes in the glial system and disappearance of capillaries, 
which are the cause of the degeneration of the nerve fibers. Responsible 
for these changes are undetermined toxins of the Treponema. Anti- 
syphilitic drugs have no arresting effect on the atrophy. Much the same 
opinion is expressed by Blatt ™ in his report of 387 cases of tabetic 
atrophy of the optic nerves. He showed that malaria had an unfavorable 

19. Tornquist, R On Hyaline Bodies (Drusen) as the Cause of Atrophy of 
the Optic Nerve, Acta ophth. 37:1-9, 1949 

20. Klauder, J. V., and Meyer, G. P.: Early Diagnosis of Syphilitic Primary 
Optic Nerve Atrophy, Arch. Ophth. €3:537-552 (March) 1950 

21. Igersheimer, | Atrophy of the Optic Nerve in Tabes and Dementia 
Paralytica, Arch. Ophth. 423:170-177 (Aug.) 1949. 


22. Blatt, N La valeur de la malaria-thérapie dans l'atrophie syphilitique des 
nerfs optiques, Ann, d’ocul. 182:513-520 (July) 1949 
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effect and that vitamins and rest were more beneficial than arsenicals. 
He is careful to point out, however, that these results are to be 
distinguished from the favorable results of malarial therapy in dementia 
paralytica uncomplicated by tabes. 

Penicillin is recommended for the treatment of early syphilis by 
Harrington and Henry,” especially of syphilitic uveitis and optic neuritis. 
They warn that it may give rise to the Herxheimer reaction and that 
consequently small doses of the drug are advisable in early stages of 
therapy. They are less enthusiastic about its use for interstitial keratitis 
and yet consider it the treatment of choice because other measures are 
even less effective. 

During the past year several reports dealing with special aspects 
of disturbances of ocular motility have been published. Henderson,** of 
the University of Michigan, reinvestigated the arrangement within the 
oculomotor nuclei and arrived at results which fail to confirm the work 
of Bender and Weinstein and tend to support the older conceptions. He 
concludes that the arrangement within the oculomotor nuclei is such 
that impulses for elevating the eyes and raising the upper lids arise in 
the rostral portions of the oculomotor nuclei and that the impulses for 
turning the eyes downward take origin in the more caudal portions. 
Experimental work on the monkey showed that a distinct pattern of 
cortical localization exists in both area 17 (the striate visual cortex) 
and area 19 (the parastriate visual cortex), which can be related 
anatomically and functionally to the more primitive arrangement in the 
midbrain. Fiber pathways from area 17 pass forward to the tectum of 
the midbrain in a layer just outside the visual radiations. Pathways from 
the upper calcarine area reach the caudal portions of the tectum, and 
those from the lower calcarine area terminate in the more rostral por- 
tions. Thus, the superior visual field relates to the rostral portion of the 
oculomotor nucleus, and the inferior field, to the caudal portion of 
the oculomotor nucleus. Fibers passing forward from the parastriate 
cortex of area 19 terminate in the tectum in an arrangement the reverse 
of that of visual area 17, an arrangement that Henderson does not 
regard as inconsistent, because he found short association bundles con- 
necting the lower part of area 17 with the upper part of area 19 and 
vice versa. 

Cogan and Loeb ** studied the optokinetic response of patients with 
intracranial lesions. They used a rotating drum 8 inches (20.3 cm.) 
in diameter; on the outer cover of the cylinder were pasted black 


23. Harrington, D. O., and Henry, R. W.: Present Concept of the Therapy of 
Ocular Syphilis, Am. J. Ophth. 82:806-812 (June, pt. 1) 1949. 

24. Henderson, J. W.: The Anatomic Basis for Certain Reflex and Automatic 
Eye Movements, Am. J. Ophth. 38:232-238 (June, pt. 2) 1949. 

25. Cogan, D. G., and Loeb, D. R.: Optokinetic Response and Intracranial 
Lesions, Arch. Neurol. & Psychiat. 61:183-187 (Feb.) 1949. 
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figures 3 inches (7.6 cm.) in height (diamonds, hearts, clubs and 
spades). Optokinetic response was interpreted as abnormal when on 
rotation of the drum in two directions there was a difference in response 
that was grossly evident and constantly present. Also considered as 
abnormal were those cases in which no response could be elicited in 
either direction. Cogan and Loeb tested a series of 90 patients with 
proved cerebral disease and found abnormal responses in 58. For nine 
patients it was the sole ocular abnormality. That it was not dependent 
on involvement of the visual pathways was demonstrated by its presence 
in 18 patients who showed no hemianopsia. It was found with lesions 
of the middle, posterior or anterior portions of the cerebrum. The 
authors concluded that it had localizing value, for the optokinetic 
response was defective on rotation of the drum to the side of the lesion 
Falls, Kruse and Cotterman * report three cases of the Marcus 
Gunn phenomenon in two generations—those of a boy, his mother and 
his mother’s brother. In the first two patients it had been noted during 
nursing soon after birth. In the boy there was slight ptosis of the left 
upper lid with retraction of this lid on opening or on protruding the jaw 
but not on deviating the jaw to either side. The mother had slight ptosis 
of the right upper lid, and the lid retracted on chewing and on protruding 
the jaw but not on lateral deviation. The uncle, who had not been aware 
of the condition, exhibited barely perceptible ptosis of the mght upper 
lid, slight retraction on ordinary chewing and elevation of the lid of 2 
to 3 mm. on protruding the mandible. There was no elevation on lateral 
movement of the jaw, The phenomenon was inherited im this family as 
an irregular dominant. Falls, Kruse and Cotterman commented that a 
satisfactory explanation of the Marcus Gurm phenomenon ts lacking 
Myasthenia gravis accounted for paralysis of the extraocular muscles 
in two cases reported by Lisman.** Signs of the disease were localized 
to the eyes, and the diagnosis was not apparent until the injection of 
neostigmine, Even though the author has nothing new to offer, he does 
well in calling attention to this entity, which deserves serious con- 
sideration in the diagnosis of anv disorder of extraocular muscles when 
pupillary reactions are normal. Ptosis of the upper ld and weakness 
of elevation of the globe are frequently seen early, but there are 
exceptions. The reviewer has seen it in a case of isolated paralysis of 
a lateral rectus muscle which he diagnosed as bemg due to involvement 
of the sixth nerve, and he was made to suffer his full share of chagrin 
by a colleague who relieved the condition by an injection of neostigmine. 


26. Falls, H. F.; Kruse, W. T., and Cotterman, C. W Three Cases of 
Marcus Gunn Phenomenon in Two Generations, Am. J. Ophth. $2:53-59 (June, 
pt. 2) 1949 

27. Lisman, |. V Ocular Myasthenia Gravis, Am. J]. Ophth. $2:565-571 
(April) 1949 
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Oculomotor nerve paralysis was observed by Bardram ** in seven 
of 90 cases of verified adenomas of the pituitary gland, a frequency 
which seems remarkably high. He noted that with aneurysm it is more 
frequent, often of sudden onset and accompanied with pain 

Bilateral total ophthalmoplegia occurred in two cases of adenoma 
of the pituitary gland, as reported by Walsh.” In his first case, one of 
acromegaly, there had been bleeding into the tumor, followed by excruci- 
ating pain in the head and bilateral total ophthalmoplegia. After 
removal of part of the tumor, the ophthalmoplegia disappeared, and the 
fields returned to normal. In his second case, blindness and ophthalmo- 
plegia had begun suddenly. After operation the ophthalmoplegia dis- 
appeared, but the patient remained blind. The article is illustrated by 
excellent anatomic diagrams and is written with the authority and clarity 
that have made Walsh a popular writer and teacher. 

Tuberous sclerosis occurred in three siblings, aged 10, 8 and 2 years, 
according to a report by Miles and Dixon.” All three patients exhibited 
retinal lesions, radiopaque areas in the brain, abnormal electroencephalo 
grams and epileptiform seizures. The two older children had adenoma 
sebaceum, and the boy, aged 8 years, was mentally retarded. There was 
no history of the disease in other members of the family. The calcified 
lesions in the brain, which were visible roentgenographically, when 
viewed through a stereoscope, were seen to lie in close relation to the 
lateral ventricle. Miles and Dixon point out that the scattered radiopaque 
lesions of toxoplasmosis ordinarily do not lie near the lateral ventricles. 
This point could prove helpful in differential diagnosis 


Two noteworthy review articles have appeared during the past year— 


“Migraine and Its Ocular Manifestations,” written by Donahue ™ as a 
thesis for the American Ophthalmological Society, and “Trauma to the 
Head with Particular Reference to Ocular Signs,” by King and Walsh.” 
The latter contains a comprehensive discussion of head trauma; of 
injuries to the optic nerves, cerebral hemispheres and brain stem, and 
of the sources of arteriovenous fistulas and intracranial bleeding. This 
is not the place to abstract an article of such length. Let the interested 
reader consult it himself, for he wall find it concisely written and full of 
information 

28. Bardram, M. T Oculomotor Pareses and Non-Paretic Diplopia in 
Pituitary Adenoma, Acta ophth. 27:225-258, 1949 

2%. Walsh, F. B Bilateral Total Ophthalmoplegia with Adenoma of the 
Pituitary Gland: Report of 2 Cases; an Anatomic Study, Arch. Ophth. 42:646- 
654 (Nov.) 1949 

3%. Miles, P. W., and Dixon, J. M.: Tuberous Sclerosis in 3 Siblings, Arch 
Ophth. 41:473-480 (April) 1949 

3H. Donahue, H. ( Migraine and Its Ocular Manifestations, Arch. Ophth. 
43:96-141 (Jan.) 19580; Tr. Am. Ophth. Soc. 47:554-605, 1949. 

32. King, A. B., and Walsh, F. B.: Trauma to the Head with Particular 


Reference to Ocular Signs, Am. J. Ophth. 32:191-206 (Feb.) ; 379-398 (March) 
1949. 
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Eprep ry Dre. W. L. Benepicr 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Wendell L. Hughes, M.D., Choirman 
Isedore Givner, M.D., Secretary 
Regular Meeting, May 16, 1949 


CLINICAL. PRESENTATIONS 


A Beta Ray Applicator for the Eye. Dx. |. Tuomas, 
Cleveland (by invitation ). 


Sr * is the radioactive element that results from the breakdown of 
uranium, and together with its daughter element yttrium, it supplies 
a good source of long, half-life, strong beta rays. The applicator pre- 
sented was made under the direction of Dr. H. L. Friedell, professor of 
radiology at Western Reserve University, with the assistance of Mr. J. 
Krohmer, radiological physicist at the Atomic Energy Laboratory located 
at Western Reserve University. 

This applicator was developed for three reasons: (1) that a source 
of well controlled and standardized beta rays might be available, (2) 
that radiation therapy might be safe for the personnel dealing with the 
bulb and (3) that the bulb would not have to be filled at frequent 
intervals. 

Strontium chloride was obtained in the liquid state, and an apparatus 
was constructed which allowed the solution to drop into the lucite®- 
lined aluminum bulb. Each drop was concentrated and crystallized by 
evaporation, hastened by the passage of clean, dry, warm air over the 
surtace of this liquid. A total of 16.5 ml. was used, and the assay was 
13 millicuries per milliliter. A lead casing '% inch (0.32 cm.) in thick- 
ness encloses the aluminum bulb which reaches to a distance of 4 inch 
(0.64 cm.) from the free end. This applicator has had a 22 year 
half-life 

Standardization was carried out by studying the penetration on 
x-ray plates and, clinically, by comparing the reactions in skin tests 
with those obtained by using the radon bulb. The extrapolation chamber 
yielded a value of 5.3 r per second, which is believed to be within an 
accuracy of 10 per cent. The strontium bulb has been used for some 
time, and its results are comparable to those obtained with the radon bulb. 


PAPERS OF THE EVENING 
Early Diagnosis of Sarcoma of the Choroid. Dr. \nacsert Fucus 
( by invitation ). 

First symptoms of sarcoma of the choroid may be slight visual dis- 
turbance, photopsia, metamorphopsia, micropsia and scotoma. Formerly 
one assumed that brownish or grayish patches represented a melano- 
sarcoma, Now it is known that pigmented sarcoma of the choroid may 
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produce large white patches, sometimes with retinitic spots, and even 
of irregular outline. This occurrence as a rule is noted when the tumor 
originates at the posterior pole, where the tendency to retinal detach- 
ment is less than anteriorly. 

Prior to appearance of the subjective symptoms, an anomaly of 
refraction may draw attention to the possibility of sarcoma. A patient 
of middle age had hypermetropia of 2 D. in one eye which he could not 
compensate for with his accommedation for distance, but with 2 D. he 
had normal vision. The fundus was normal. The eye was enucleated 
for sarcoma a year later. 

In the stage of detachment one must differentiate between the solid 
and the serous detachment. There are two important anatomic features 
In addition to the visible detachment, a large minimal detachment sur- 
rounds the raised serous detachment. Clinically, in such a case one 
finds a much larger defect in the visual field than would be expected 
from the ophthalimoscopic picture. Perimetric measurement of such 
a visual field has to be done with a 1 cm. test mark. In the case of 
beginning sarcoma the second important feature is a very tiny detach- 
ment near the ora serrata opposite the tumor. Such a detachment can 
sometimes be seen clinically by the appearance of an invisible area in a 
tesselated fundus or by the defect in the visual field. Sucli a detachment 
is very frequent. In the case of beginning sarcoma tonometry does not 
show increased tension as a rule, but the tension may become considerably 
higher if it is measured 24 hours after homatropinization. 

Of greatest importance is transcleral illumination. Duke-Elder's 
illustration shows the pigmentation of an eye with a blue iris; as a 
rule, the iris does not show transparent slits, and the ciliary body appears 
rather dark and not very bright, as shown in Arruga’s illustration. The 
ciliary body is sometimes so pigmented that considerably less light 
passes through it than at the equator. In normal eyes, if the uveal pig- 
mentation is intense, transillumination may reveal nothing significant. 
Control inspection of the fellow eye will confirm this fact. Transillumina- 
tion is especially valuable when one can change the intensity of the light; 
then one may find slight differences in the illuminated pupil on applying 
the lamp to different parts of the sclera. Abundant hemorrhage in the 
vitreous or an old subretinal hemorrhage may hinder the transscleral 
illumination. Leukosarcoma may be entirely transilluminable; this 
tumor is not as rare as indicated by Martin Jones (1946), who found 
only 26 cases of leukosarcoma in the literature. Leukosarcoma is far 
too frequent to justify the publication of a case. As a rule, a detach- 
ment due to tumor does not show a tear, but a tear or a tear-shaped 
small hemorrhage in the outermost periphery may be present, so that 
a tear is not a proof that there is no sarcoma. 

In the stage of absolute glaucoma, the diagnosis of a tumor is fre 
quently not made. Dr, J. H. Krug, of the New York Eye and Ear 
Infirmary, found anatomically verified tumors in 6 per cent of 377 eyes 
which were enucleated for absolute glaucoma; 4 per cent of these 
tumors had not been diagnosed. It is advisable to transilluminate the 
globe in every case of absolute glaucoma when one cannot get information 
on the fundus 
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Mucormycosis of the Eye: Report of a Case. De. W. Conrap Stone 


( by invitation). 


\ case of mucormycosis of the eye and orbit, in a Negro aged 42, who 
died in the Presbyterian Hospital, New York, was presented. The diag- 
nosis was diabetes mellitus, acute meningoencephalitis, partial thrombosis 
of the left cavernous sinus and uremia. A species of the fungus Mucor 
was identified by its characteristics in material from the brain meninges 
and ocular tissues, although cultures were not obtained. The pathological! 
findings in the posterior section of the left eye were discussed and photo 
micrographs shown. The literature was briefly reviewed and the associ- 
ation of uncontrolled diabetes mellitus, orbital cellulitis and acute 
meningoencephalitis was emphasized. 


Diagnostic Sign in Allergic Conjunctivitis: De. J. L. Maceran and 
Dr. G. P. Hateerc (by invitation). 


lo evaluate pathological changes in the puncturm lacrimale, 100 
so-called normal subjects were examined, and the lower punctum lac 
rimale was measured in both eyes by means of a calibrated eyepiece 
of the Goldman slit lamp. The scatter graph of the so-called normal 
subjects, showed that the normal average diameter of the punctum lac 
rimale if between 0.2 and 0.3 mm. In patients with allergic conjunc 
tival disorders, such as hay fever, vernal conjunctivitis, chemical allergy 
and others, the average diameter of the punctum lacrimale increases. 

The authors stated the opinion that this increase in diameter of the 
punctum lacrimale could be used as a diagnostic sign in allergic con 
junctivitis. Fluorescein staining showed diminished drainage of the 
lacrimal fluid and a bubble in the dilated punctum. In trying to explain 
this peculiar phenomenon, the authors inclined to the hypothesis that 
the constrictor muscle of the punctum lacrimale loses its tonus, probably 
as a result of paretic or paralytic factors 

Slit lamp views of the normal and pathological punctum lacrimale. 
scatter graphs and a histological section of the lacrimal apparatus were 
shown. 


Nodular Iritis Due to Sarcoidosis: Report of Four Cases. [De [ro 
Esrin, Brooklyn (by invitation). 


Four cases of nodular iritis due to sarcoidosis were reported. The 
condition was observed in young Negroes, and the lesions ranged from 
small miliary nodules of the Koeppe variety to large lobulated masses 
on and in the iris. One patient had uveoparotid fever, and in the 
remaining three cases pathological material of either the skin or a lymph 
node was an aid in diagnosis, the sectioris revealing typical hard 
tubercles without caseation 

In all cases the reaction to the intradermal tuberculin test was nega 
tive, the albumin-globulin ratio was altered and no tubercle bacilli were 
found. In two cases the Kveim test gave an inconclusive reaction for 
sarcoidosis. Common to all cases were roentgenological findings con- 
sistent with sarcoidosis. All the patients were refractory to treatment, 
which ranged from the routine symptomatic care of uveitis to use of 
calciferol and intensive streptomycin therapy. In one case the disease 
resulted in total destruction of useful vision 
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The protean manifestations of the disease were emphasized, and men- 
tion was made of the massive ocular tissue damage that may result. Six 


slides were shown. 


of the Internal Carotid Artery Simula Tumor: Report 
of A Case. Dr. Jesse M. Levirt, Brooklyn (by invitation). 


This paper was published in the March 1950 issue of the Arcutves, 

page 500 
DISCUSSION 

De. James W. Satrrn: Dr. Levitt has called our attention to the 
tact that the diagnosis and localization of an intracranial aneurysm may 
be simple or may be very difficult. It should be mentioned that aneu- 
rysms at the anterior end of the circle of Willis are often so small that 
the changes in the field of vision are inconstant and often absent. 

In a case of mine, that of a woman aged 34, the diagnosis of aneu- 
rysm of the left internal carotid artery was made before rupture. The 
rupture occurred 11 days after the onset of blurred vision and pain in the 
left eye and frontal area and three days after the onset of diplopia and 
ptosis. A new diagnostic aid, pupillography, was utilized after oper- 
ation by Dr. Otto Lowenstein. Time does not permit the presentation 
of his findings, which I reported in more detail in my discussion of a 
paper by Dr. J. R. Jaeger (Syndrome of Aneurysm of the Intracranial 
Carotid Artery, J. 4. M. A. 1423309 [Feb. 4] 1950). Two of Dr. 
Lowenstein’s conclusions should be noted. He found abnormal pupillary 
reactions on the side opposite that of operation and attributed these 
changes to another aneurysm on the right side. Dr. Levitt men- 
tioned a unilateral Argyll Robertson pupil described by Walsh and King 
(Arcu. Ornrn. 27:1 [Jan.] 1942). I have a slide illustrating this 
reflex. Dr. Lowenstein did not feel that the Argyll Robertson phe- 
nomenon was present in this case. He attributed the slight and inex- 
tensive movement of the pupil to synkinesis associated with the limited 
adduction of the leit eye. 

Lantern slides were shown demonstrating moderate dilation of the 
left pupil, the pseudo-Graefe phenomenon and the Argyll Robertson 
pupil. With eyes down and right the upper lid drooped normally, 
whereas the left upper lid retracted 2 mm. and the pupil contracted 
1.5 mm 

Dr. Herman Ostrow: In contrast to the two cases which have 
been reported this evening is that of a man who complained of but one 
symptom, inability to read a micrometer, of two years’ duration. He 
had a normal vision for distance and near vision and good range of 
vision. There were no changes except right homonymous hemianopsia. 
Nothing abnormal was found on neurologic examination. A roent- 
genogram of the skull showed a calcific suprasellar plaque. In view 
of the right homonymous hemianopsia, a flap was turned down on the 
left side, and a large aneurysm of the internal carotid artery was found 
pressing on the optic chiasm. An attempt was made to tie off the 
artery, but the patient showed signs of syncope and the operation was 
discontinued. Three months later the patient had an eruptive hemor- 
rhage from the aneurysm and died. 
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De. Acerep Kestensaum: (Ocular disturbances associated with 
aneurysm of the internal carotid artery in the subarachnoid space usually 
appear in one of two forms. One, nasal hemianopsia, occurs when the 
aneurysm is just lateral to the optic chiasm. The second form consists (if 
the aneurysm is at the right side) of left homonymous hemianopsia 
combined with a central scotoma in the right eye. This picture appears 
if the aneurysm involves the right optic tract and the right optic nerve 
at the same time. Much rarer is the form, represented by Dr. Levitt's 
case, in which obviously the aneurysm affects the optic nerve only, 
but not the optic tract, and, in addition, the tissues which pass through 
the superior orbital fissure. 

Da. Jesse M. Levirr, Brooklyn: 1 should like to reemphasize that 
an arteriographic study should be carried out whenever aneurysm is 
suspected. It is considered a safe procedure and can clinch or exclude 
the diagnosis, Of all intracranial aneurysms those of the internal 
carotid artery are the most amenable to surgical treatment, as Dandy 
stressed in his excellent monograph (Intracranial Arterial Aneurysms, 
Ithaca, N. Y., Comstock Publishing Co., Inc., 1944). 


Hemorrhage into the Vitreous: Aspiration of Vitreous with Reintro- 
duction of Same Vitreous. Dx. Donatp M. Suarer (by invi- 
tation). 


In July 1948 a white man aged 63 was admitted to the clinic with 
a history of loss of sight of the left eye seven years previously from an 
infection after cataract operation and of use of “drops” for glaucoma 
in the right eye. At that time the right eye was normal except for 
incipient nuclear cataract, and the left eye showed an old cyclitic mem- 
brane and no light perception Three months later, after enucleation of 
the blind (left) eye for pain and increased tension, an extracapsular 
cataract extraction was performed on the right eye. This was fol- 
lowed by increased tension despite use of miotics, a cyclodialysis, a dis- 
cission and a deWecker opening in a thick secondary cataractous mem- 
brane. Seven months after his admission the fundus reflex disappeared 
and a diagnosis of vitreous hemorrhage was made. The patient was 
transferred to another clinic service for transplantation of vitreous. At 
that time, March 4, 1949, vision in the remaining right eye was limited 
to light perception with faulty projection. Examination showed absence 
of the fundus reflex except for a faint glow far forward peripherally ; 
a thick mass of proliferated lens capsule, which pushed the temporal 
quadrant of the irts forward, and a digital tension estimated at 45 mm. of 
mercury 


On April 3 a keratome section was made at the limbus temporally 
\ large iridectomy was followed by freeing of the mass of lens capsule 
with scissors. All possible vitreous (2.5 cc.) was aspirated by needle 
through the pupil. This vitreous was tawny yellow but relatively clear, 
and it was felt that the discoloration was not the cause of the lost fundus 


reflex. The empty eye showed no reflex ophthalmoscopically. The 
patient's own vitreous was returned to the eve by needle through the 
pupil 


On the fourth postoperative day a faint red glow was seen from 
the fundus. Details of the vessels and nerve head were visible on the 
fourteenth postoperative day, and the vision was 20/50-—2 with 
correction 
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The mechanism of improvement was believed to be due to the 
making of more blood products available for absorption after the mixing 
occurring in the aspiration and reinjection with the needle 


DISCUSSION 


Dr. Wenpect L. Hucues, Hempstead, N. Y.: | wonder whether 
Dr. Shafer has considered the possibility that the blood in the vitreous 
was coagulated so that it could not be drawn up into the needle and that 
all he brought up into the needle was clear vitreous. When he rein 
jected the aspirated vitreous, he displaced the hemorrhagic part of the 
vitreous back where the shadow was seen afterward (forward and in the 
periphery). 

Dre. D. M. Suarer: I did consider this possibility, but I cannot be 
sure. There did remain the black mass far forward and at 12 o'clock 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Wilfred Fry, M.D., Chairman 
M. Luther Keuffmon, M.D. Clerk 
Regular Meeting, Jan. 19, 1950 


Present Status of Retrolental Fibroplasia. Dex \. KINsky, 
Boston. 


Dr. Kinsey gave a brief history of the study of this condition from 
the work of Terry until the present. He presented statistics of incidence 
in several cities and referred to the work of other authors, as well as 
his own. He discussed various suggested methods of treatment and 
their shortcomings and presented the role of vitamin E in the most recent 
attempt at a therapeutic solution of the problem. Dr. Kinsey expressed 
the opinion that a great deal more work will he required before the 
problem is solved 

DISCUSSION 


Dre. Cuarces C. Cuaprrie: | wish to make some general comments 
on growth, especially that of premature babies. Since most retrolental 
nbroplasia occurs in such infants and is a disturbance of the normal 
growth of the components of the eye, my remarks will apply in a 
general way to this disease 

The term “growth,” as it will be used here, includes the growth of 
hlood vessels and other body parts, as well as growth in stature. It is 
frequently considered in one or another manifestation, just as one tends 
to regard persons in terms of individual parts, each independent of the 
rest. This tendency of medicine is general and certainly is as great in 
pediatrics as it is in ophthalmology, but a glance shows that there is 
reason to regard the organism as composed of integrated and indis- 
soluble functions and parts. For example, the hyaluronic acid present 
in the vitreous humor of the eye is also present in the skin and else- 
where. Presumably, any substance capable of changing it in one loca- 
tion should be capable of changing it wherever it may lie. The blood 
vessels throughout the body have much in common with those of the 
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eye, and each blood vessel has a nerve and each nerve a blood vessel 
Both structures are nourished by the same blood, which, not being an 
entity, is changed in cellular constituents and composition with changes 
in the glands and other parts which manufacture its components and 
with changes in the permeability of the vessel wall. 

All this is obvious and may be said as accurately of adults as of pre 
mature infants. The premature infant is unlike the adult in certain 
respects, however. Unlike the adult, the premature infant is about 
to undergo, or is undergoing, the greatest growth spurt of his life. His 
vessels, skin and bones, and all his other parts, are subjected to a potent 
growth stimulus. Normally, some of this is intrinsic, and some may 
be acquired from his mother. When he was born, however, he started 
to rely on his environment for any stimulus not inherent in his own body 

Light, particularly ultraviolet light, vitamins and certain other sub 
stances are capable of affecting growth; but they are not all equal in 
the capacity to affect it, and it seems that they may not all affect it in 
the same -lirection. Unfortunately, all too little is known about this 
property. Even vitamins are not clearly divided in this respect, although 
the action of some is evident. Vitamin D, for example, induces calcifica 
tion, which really is the opposite of growth stimulation. Calcification 
is a maturation phenomenon, or, in other words, a consolidation of the 
gain made during the growth phase. These phases of growth and con 
solidation, or maturation, alternate normally on daily, monthly, seasonal 
and longer bases. Usually, the rhythm of the phases is regular, but 
stimulators of one or the other mechanism may prevail and maintain 
one phase at the expense of the other. Vitamin C apparently parallels 
vitamin D; that is, its action on the maintenance of integrity of the 
blood vessel wall is similar to the solidification of bone calcification, but 
vitamin A seems to oppose the action of vitamin C, as evidenced by the 
fact that an excess of vitamin A induces osseous changes which are 
remarkably similar to those resulting from a deficiency of vitamin C 
or scurvy. But this is not unreasonable. These magic bits called 
“vitamins” are separated from plants and animals which made them for 
their own use, to activate one phase or another. On this account, they 
should not be expected to be synergistic in another species, when they 
are, in a sense, antagonistic in the species of their origin. 

Since there is much evidence to support this view it is reasonable 
that vitamins should be investigated more fully for the direction of 
their effect on growth. Meanwhile, vitamins given without definite 
indication should be dropped from the regimen generally prescribed for 
premature infants until more is learned of these effects, especially on 
the growth of blood vessels. 

I might digress here to say that the present approach to vitammn 
administration is to give them only to prevent deficiencies, and not because 
of beneficial effects known to be induced by them. The dosage standards 
accepted have been established largely on this basis in animals or in 
persons older than premature infants. These infants may require more 
of certain vitamins, as is often the case, or, on the other hand, and this 
is more important, they may require none at all of some of them. It is 
not inconceivable that the administration of such substances might even 
be harmful 
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in addition to vitamins, certain vehicles previously thought to be 
mert have been shown to exert a strong influence oa growth. One of 
the most striking of these is propylene glycol, with which my colleagues 
and I have done considerable work, and which should be regarded with 
suspicion until its stimulating action is established to be of the nature 
desired. Even liquid petrolatum U. S. P. and acetylsalicylic acid have 
been shown by Zondek and Aschheim to have a stimulatory effect on 
the calcification of bones of animals. Hence, they are growth effecters. 

Because of the diversity of their chemical natures and the apparent 
ubiquity of growth-affecting substances, it is evident that such evalu- 
ation as was noted to be advisable for vitamins might profitably be 
applied to their vehicles and might be extended to include foods, in an 
effort to learn what might be suspected as a cause of growth disturbances 
of many types. It would seem especially advisable to study those to be 
administered to premature infants, whose immature structures can 
respond strikingly to a stimulus which may be incapable of damaging 
a more mature organism. 

My remarks can be summarized as a plea for all to consider the 
individual as a whole and to insist on real indications before allowing 
indiscriminate administration of substance which may influence growth 

Dre. Witram ©. La Morte Jr., Wilmington, Del.: I have heard 
vague reports of the possibility of vitamin E’s being contraindicated 
in the case of premature infants; I should like to know whether 
Dr. Kinsey or Dr. Chapple has any comment. 

Dre. Evizazsetn Kirk Rose: Is the incidence of retrolental fibro- 
plasia really as low in Philadelphia as has been implied? In only the 
past six months my colleagues and I have seen three cases among 15 of 
our premature babies weighing under 3 pounds at birth in the premature 
station at the University Hospital, and Dr. Henry Lee tells me they have 
had three among the last 14 premature infants at Pennsylvania's Lying-In 
Hospital. It is distressing to watch this condition develop under 
one’s eyes. 

I should like to comment on the rate of proliferation of blood vessels 
in premature infants, as evidenced by the increased incidence and 
growth of telangiectasis or hemangiomas, and to raise the question of 
a relation of this phenomenon to the occurrence of retrolental fibroplasia. 

Dr. Invinc H. Leopotp: I should like to raise a question, if only to 
have it authoritatively denied. 

Last month Dr. La Motte presented statistics from Delaware Hos- 
pital, in Wilmington, showing that the year before he started his 
routine observation of the fundi in premature infants the incidence of 
retrolental fibroplasia was very low and that during the year in which 
he examined these fundi regularly the incidence increased. Dr. Rose 
mentioned the statistics of the University Hospital, where the fundi 
were not examined routinely for a number of years; the incidence was 
then very low; now that the fundi are examined regularly, the incidence 
has increased. I believe the same thing is occurring in other hospitals 
throughout this city. Either cases were being missed in the past, or 
observation of the fundi at frequent intervals has something to do with 
the increasing incidence of the disease. 
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De. Henry F. Lee: | want to raise one other question, and | have 
no real data. My colleagues and | are a little concerned about the 
possible effects of diethylstilbestrol on the newborn infant and on the 
premature infant. We know, of course, that obstetricians must some- 
times use the drug in very significant doses, but we are beginning to be 
concerned about the possible effects on the baby. I wonder whether 
Dr. Kinsey, in his investigation of these various series, has found any 
correlation between the use of diethylstilbestrol or other estrogenic sub- 
stances and retrolental fibroplasia. 

De. V. Evererr Kinsey, Boston.: I shall answer the questions in 
the reverse order of that in which they have been proposed. I have 
no knowledge about the use of diethylstilbestrol and the incidence ot 
retrolental fibroplasia but shall inquire concerning its use. 

With respect to Dr. Leopold’s comment on the possibility that the 
process of examining babies might in itself contribute to the producticn 
of the disease, there seem to be two possibilities: first, that the risk 
of infection has been increased and, second, that the light of the oph 
thalmoscope used in making the examination may have a deleterious 
effect on the eyes 

With regard to the possibility that retrolental fibroplasia is the result 
of an infection, I suppose the most likely infectious agent would be a 
virus. We performed an experiment which consisted in removing the 
aqueous humor from the eye of a premature infant in whom the dis 
ease was in the process of developing and injected the fluid into the 
intravitelline vein of a chick egg. The egg was hatched and the chick 
was examined carefully, but no abnormality was observed. However 
negative results of this kind have little or no meaning. A more extensive 
investigation into the possibility of virus infections, either in the infant 
or in the mother, would seem to be indicated. 

As to the second possibility, namely, that excessive light, possibly 
irom the ophthalmoscope, might give rise to retrolental fibroplasia 
| should like to call the attention of the audience to experiments per 
formed by Dr. A. C. Krause, who covered the eye of five premature 
infants for 45 days after birth and found that four of the five infants 
acquired the disease. More evidence against the possibility that exces 
sive examination of the infants increases the incidence of the disease 
comes from the fact that in Boston for a five year period the infants 
were not examined routinely and the incidence, in general, was about 
the same is it is now, when they are being examined at intervals of about 
a week 

Dr. Rose has called attention to my impression that there is a low 
incidence of retrolental fibroplasia in Philadelphia. From information 
which I obtained here, and which Dr. Rose has presented, | believe my 
impression is not justified by the facts. It is interesting to observe, how- 
ever, that where there has been a high incidence, for example, in Boston 
and Hartford, the disease is also present in the heavier premature infants ; 
but that in cities where the incidence is relatively low the disease seems 
to be confined to infants weighing less than 3 pounds at birth. If the 
statistics can be trusted, this would suggest that in a place where the 
disease is first starting it affects the lighter premature infants first, as 
indeed it did in Boston; later one may expect to observe cases among 
the heavier premature infants 
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I have also heard rumors that use of vitamin E might be contra- 
indicated for premature infants. However, we have given literally 
pounds of this material, with no sign of toxic effects which could be 
even remotely ascribed to vitamin FE 

I should like to conclude by thanking Dr. Adler for his kind remarks * 
concerning our persistence in attempting to find the cause and means 
of prevention of retrolental fibroplasia. 


Wiltred Fry, M.D. Chairman 
M. Luther Kauffman, M.D. Clerk 
Regular Meeting, Merch 16, 1950 


Sphenoidal Fissure-Optic Canal Syndrome: Presentation of Four 
Cases. Dr. I. S. Tassman. 


\ pathological process which involves the bones at the apex of the 
whit may produce pressure on the structures which pass through 
the sphenoidal fissure and the optic canal as they enter the orbit 
Syphilis and inflammation of the bones of the orbit, arising in the nasal 
sinuses especially, may produce ocular impairment, but perhaps a more 
important and not infrequent cause is a malignant process involving 
the sphenoid bones secondarily, by extension from a primary seat in the 
paranasal sinuses. Such a pathologic condition is of interest to the 
ophthalmologist, although the primary disease may be far advanced 
when it comes to his attention. 

Ptosis and ophthalmoplegia are the most important and earliest 
manifestations of this syndrome and result from the pressure on the 
structures which enter the orbit through the sphenoidal fissure. The 
sphenoidal fissure transmits principally the third, fourth and sixth 
cranial nerves; the ophthalmic vein; the orbital branch of the middle 
meningeal artery (when it does not pass through the middle meningeal 
foramen) and the sympathetic fibers from the cavernous plexus; the 
sympathetic root of the ciliary ganglion, and sometimes the sensory 
root of the ciliary ganglion 

Various degrees of visual impairment result from pressure on the 
optic nerve as it enters the optic canal. The latter is closely related 
medially to the sphenoidal sinus and sometimes to a posterior ethmoid 
air cell. Often only a very thin plate of bone separates the optic canal 
from these structures. At times the canal makes a ridge inside the sinus 
Not infrequently the sinus or a posterior ethmoid air cell may invade 
the small wing of the sphenoid bone, and these structures have been 
known to surround the canal completely 

The optic canal transmits the optic nerve, the ophthalmic artery, 
branches of the sympathetic carotid plexus and the orbital prolongations 
of the meninges, which form the sheath of the optic nerve, The com 
plete sphenoidal fissure-optic canal syndrome therefore indicates involve- 
ment primarily of the second, third, fourth and sixth cranial nerves ; the 
ophthalmic division of the fifth nerve; sympathetic fibers, and the 
ophthalmic vein and ophthalmic artery, with corresponding clinical 
manifestations. When the syndrome is incomplete, the optic nerve 
or some of the other structures are spared 


pS 
4, 
§ 
| 
4 
a 
i 


{RCHIVES OF OPHTHALMOLOG) 


This condition has been described at various times in the past as 
the “sphenoidal fissure syndrome,” the “syndrome of the posterior 
orbit” and the “orbital apex—sphenoidal fissure syndrome.” In the 
opinion of the author, the name “sphenoidal fissure-optic canal” would 
* designate the site of the lesion and its symptom complex more accurately 

Four cases were presented illustrating the occurrence of the sphe 
noidal fissure-optic canal syndrome with complete ophthalmoplegia. All 
had a fatal termination. In the first three cases there was extension of a 
carcinomatous process from the nasal sinuses. In the fourth case the 
primary site was in the nasopharynx. This syndrome should be sus 
pected and the primary cause looked for as early as possible. Careful 
roentgenologic examination of the nasal sinuses is important as an aid 
in the diagnosis. In most of the cases the ocular involvement occurred 
when the process was far advanced and the middle fossa was already 
involved. 

The patient is usually about 60 years of age, and recurring nose 
bleed with nasal symptoms is complained of early. Pain and headache 
are common and early symptoms. The ocular manifestations are impair 
ment of vision, impairment of rotation and ptosis, usually on one side 
which later may become bilateral. The third, fourth and sixth nerves. 
with portions of the fifth, are involved as they enter the orbit through 
the sphenoidal fissure. The optic nerve is usually involved just as it 
enters the optic canal 

DISCUSSION 


Dr. Eomunp B. Sraeru: I should like to discuss this paper, for two 
reasons: (1) the dismal prognosis as Dr. Tassman gave it and (2) the 
differential diagnosis. If the prognosis is bad in all cases, the dif 
ferential diagnosis would seem to be especially important. One could 
fill 40 pages with differential diagnoses alone. Certainly, of paramount 
importance is the differentiation of this orbital apex syndrome from 
meningioma of the sphenoidal ridge and from the cavernous sinus syn 
drome. The last two conditions have much in common with the 
orbital apex syndrome. 

Dr. Tassman's cases were all of malignant growths. The diagnosis 
would be difficult were it not for the finding of a primary lesion and 
the roentgenologic manifestations of the orbital apex extension. One 
may wonder whether, with an earlier diagnosis, the mortality could 
not be reduced if the orbit were to be cleaned out and radiation 
therapy used 

In one of Dr. Tassman’s cases, I think it was the third, the lesion 
might well have been a chiasmal syndrome due to pathologic involve 
ment of the circle of Willis. It seems that differential diagnosis in this 
situation is of the greatest importance. In any condition with as tragic 
a prognosis as this there seems to be need of every effort toward earlier 
diagnosis and of a different form of therapy, surgical or roentgenologic 


Retrolental Fibroplasia. |e. Arcernon B. Reese, New York 


When the incidence of retrolental fibroplasia showed such a large 
increase about 1943, there was uncertainty as to the correct definition 
of the disease. Gradually, the disease is emerging as an entity separate 
and apart from simulating conditions, such as persistent, hyperplastic 
primary vitreous and retinal dysplasia. The indications are that a 
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pathologic process exists in the retina of affected infants even at birth 
and that this serves as a predisposing factor or matrix for the progressing 
lesion. At about the third to the fifth week one notes the tremendous 
dilatation and tortuosity of the retinal vessels, hemorrhages in the retina 
and vitreous, gradual detachment of the retina and the development of 
fibrous tissue in the anterior portion of the vitreous. This active course 
is over at the fourth to the fifth month, and then one sees the residuum of 
the disease. 

The indications are that vitamin E is not effective in preventing or 
arresting the disease. My associates and I are employing roentgen radi- 
ation in the early stages, but so far we have not had sufficient experience 
with this treatment to warrant any conclusions. We are also using 
pituitary adrenocorticotropic hormone (ACTH), as others are doing 
elsewhere, but it also is too early to give any assessment of this therapy. 
The attempt to excise surgically a sufficient amount of the pupillary 
tissue to permit some vision has not been encouraging. We believe that 
about 10 per cent of the patients have been benefited to some extent, 
but so slightly that we are reluctant to perform the operation 


DISCUSSION 

Dr. Joun S. McGavic: From all the descriptions which | have 
read, and from the sections which I have seen, it is my impression that 
the process is inflammatory. By this, I mean inflammation in its 
broadest sense. That is, it may be an inflammation based on bacterial 
or viral disease or inflammation secondary to a lack of some fundamental 
nutritional element. Perhaps premature infants are more susceptible 


to minor traumas of life. In any event, the development of the fundus 
picture and the reaction of the vitreous described by Drs. Owen and 
Owen and by others certainly indicate an inflammatory reaction. The 
role of the hemangiomas in the development of these various types of 
retrolental tissue remains to be determined. 

After hearing Dr. Reese’s address, one is aware of two things: 
|. Histopathological studies are necessary to assure a common denomina- 
tor in discussions of this disease. Such studies have been lacking in the 
presentations of some authors, so that one cannot be sure that one is 
talking about the same thing. 2. Dr. Reese has made the most valuable 
contribution in establishing the various types of retrolental tissue 
aberrations on a firm basis, as proved by combined clinical and histo- 
pathological studies 


Dr. Harotp G. Scuere: I had had no intention of mentioning 
ACTH in the therapy of retrolental fibroplasia until Dr. Reese referred 
to our work. Dr. George Tyner and Dr. William O. LaMotte Jr. have 
been routinely following the cases in our nursery, | seeing them in an 
advisory capacity. 

We recently had a case in which retrolental fibroplasia developed 
while the child was taking a vitamin E preparation. In desperation, 
we considered giving the child roentgen therapy, but Dr. Eugene 
Pendergrass, professor of radiology at the University of Pennsylvania, 
opposed the idea. He did so because a vital area of the child’s brain, 
as well as some of the paranasal sinuses, would very likely be affected 
by scattered radiation. He was particularly apprehensive, because of 
the sensitivity of the tissues of a premature infant. While we were dis 
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cussing possible therapy with the pediatrics service, Dr. Joseph Stokes 
suggested treatment with ACTH. This was started shortly, and it was 
our impression that the condition became arrested. Uefore treatment 
the child presented the typical picture of early retrolental fibroplasia, 
consisting of extremely engorged retinal veins with peripheral detach- 
ment of the retina. ACTH therapy was continued about two weeks, 
durmg which time the process seemed stabilized. Treatment was then 
stopped, and no further change occurred for at least another four weeks 
\t that time a severe dermatitis developed, which prevented examina 
tion tor several weeks. When the evegrounds could again be seen, the 
retinal detachment had not progressed, but the central vessels had 
hecome displaced, emerging from the temporal aspect of the disk, a 
condition suggesting an incipient retinal fold. A short time later the 
child died of pneumonitis. Not only is evaluation of the effect oi 
\CTH impossible in a single case, but it must be remembered that 
progress of the condition may stop spontaneously Although the cours« 
in this case suggested arrest of the retrolental fibroplasia as a result ot 
\CTH therapy, we do not feel prepared to make this claim with any 
degree of finality 

De. lavinc H. Leorotp: In view of the discussion concernmg the 
use of ACTH in treatment of retrolental fibroplasia, it should be noted 
that such therapy does have a theoretical reason for investigation. In 
1942 Dr. Eleanor Venning, working in Dr. J. S. L. Browne’s laboratory, 
found that in the first three to five days of a newborn infant's life the 
infant has an extremely low supply of the adrenal cortex hormones 
Even before this it had been known that the adrenal gland is not fully 
developed in newborn babies but matures within a few days after birth 
Could this deficiency account for retrolental fibroplasia in premature 
infants? If so, ACTH therapy nught be helpful if it could stimulate the 
deficient gland to increase its secretions. Perhaps cortisone (17-hydroxy 
1-dehydrocorticosterone ; formerly called Kendall's compound E) or 
wctual cortex hormones might be more effective, in view of the deficient 
glandular function at this time of life. 

De. Atcernon B. Reese, New York: Dr. McGavic asked why the 
hemangiomas of the skin regress. I do not know, except that spon 
taneous regression is in general characteristic of hemangiomas of infants 
even full term infants 

Dr. Scheie asked whether or not the roentgen irradiation mjures 
the bra or the pituitary gland ty using small portals, and directing 
the rays only to the area that we seek to treat, we give tremendous 
doses in treating retinoblastoma, apparently without ill effects. I do 
not believe that patients with retrolental fibroplasia should get more 
than 2,500 r. I feel quite sure that this amount can be given without 
untoward sequelae 

Dr. Leopold’s remarks indicate that there may be some rationale 
for ACTH in treatment of retrolental fibroplasia 
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Current Therapy 1950: Latest Approved Methods of Treatment for 
the Practicing Physician. By Howard F. Conn, M.D., Editor 
Price, $10.00. Pp. 736. W. B. Saunders Company, W. Washing 
ton Sq., Philadelphia 5, 1950, 


Chis is the second volume of this series of books, which are 
extremely valuable in that they afford a ready reference for authori- 
tative information on the latest approved methods for treatment of 
disease. The list of contributors is impressive. Although the treat- 
ment of ophthalmologic diseases is not included, it is a good reference 
book to have in any ophthalmologic library. 


Diseases of the Eye, Ear, Nose and Throat: A Textbook for Nurses. 
Albert P. Seltzer. Price $4. Pp. 347, with 28 illustrations. 
McGraw-Hill Book Company, Inc., 330 W. 42d St., New York 18, 
1950. 


his is a textbook for nurses. This book is divided into eight parts 

Part I, which is concerned with general considerations, describes 
the duties of the nurse in cases of disease of the eye, ear, nose and 
throat. It describes briefly her relation to the patient and what is 
expected of her in the specialist’s office and in the operating room. 
Part II describes the anatomy, embryology and physiology of the eye, 
the methods of examination and the usual diseases and their treatment 
which the nurse will encounter. This includes a good section entitled 
“Do’s and Don'ts in Eye Nursing’ and a section on emergencies in 
ophthalmic nursing. The remaining six sections concern diseases of the 
nose, ear and throat. 

The book can be recommended highly as far as its ophthalmologic 
applications are concerned. 


Documenta Ophthalmologica. [idited by F. P. Fischer, Utrecht, 
A. J. Schaeffer, Los Angeles, and Arnold Sorsby, London. 
Volume IV. Pp. 362. Uitgeverij Dr. W. Junk, N. Z. Voorburg- 
wal 64, Amsterdam, Netherlands, 1°50 
This volume is dedicated to Karl Wessely, who recently celebrated 

his seventy-fifth birthday. It also records the untimely death of 

F. B. Fischer, of Utrecht, one of the editorial staff, whose work, like 

that of Wessely, is well known in this country, both men having 

made many notable contributions to the physiology and physical 
chemistry of the eye. 
The original articles are as follows: 
1. The Two-Quanta Explanation 
1. The Experiments of van der Velden and the Theo- 
retical Foundation of the Two-Quanta Explanation 
2. Theoretical and Experimental Observations on the 
Two-Quanta Explanation 
787 
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Il. Deviations from the Two-Quanta Explanation for Thresh- 
old-Values When the Flash-Time and the Visual-Angle of 
the Test Spot are Large 

1, Our Confirmation of the Two-Quanta Theory When 
t<randd<D 
2. Discussion of the Deviations 
The Two-Quanta Hypothesis as a General Explanation 
for the Behaviour of Threshold-Values for the Several 
Receptors of the Human Eye 
1. The Experimental Arrangement 
2. The Peripheral Threshold-Measurements 
3, The Central-Foveal Threshold-Measurements 
4. The Mutual Dependence of the Receptors of Dit 
ferent Kinds in the Retina 
Properties of the Nervous System of the Visual 


The Nerve-Elements 
Some Properties of the Transmission in the Nervous 
System 
The Sensitivity Dependence on Wave-Length for Foveal 
and Veripheral Vision and the Fundamental Response 
Curves 
1. Introduction 
2. The Peripheral Sensitivity Measurements 
3. The Foveal Sensitivity Measurements 
VI. The Quanta-Explanation and the Brightness-Impression 
1, The Experiments 
2. Discussion 
(a) Dependence on Time 
(b) Dependence on the Visual Angle 
3. Conclusion 
VII. Visual Acuity 
VILL. Aspects of Vision 
IX. Summary 


Principles of Ophthalmology. Ky [Thomson Henderson, M.D. 230, 
with 630 illustrations. Grune & Stratton, Inc., 381 4th Ave.. 
New York 16, 1950. 


The title of this book is misleading. It is really a series of essays 
setting forth the author's own, and extremely original, ideas. 

Part I describes the mammalian globe. The author makes a com 
parison of the various portions of the mammalian globe in a series of 
mammals and summarizes these general features as follows: 

1. The mammalian eye is divergent, except in monkeys and man. 

2. A macula subserving binocular central vision is present only in 
primates with parallel visual axes. 
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3. In quadrupeds the oblique muscles are inserted in front of the 
equator and act as aecessory adductors. 

4. In Ungulata the lateral rectus is inserted nearer the corneal 
margin than the medial rectus. In Carnivora and in primates the 
opposite holds good. 

5. The mammalian globe is essentially asymmetric, with the trans- 
verse diameter of the cornea larger than the vertical. 

6. Man is the only mammal in which the boundary line between the 
retina and the ciliary region is an ora serrata; in all other mammals it is 
an ora plana. The term ora retinae is one applicable to both man and 
beast. 

7. Asymmetry of the ciliary region varies in a constant pattern in the 
different orders, with the nasal side invariably the smallest. Anatomic 
evidence implies that the temporal field is always the larger because it 
is opposite 1, while the field opposite 4 is the narrowest. 

8. In quadrupeds the pars plana on the nasal side is abolished by 
the retina being projected to the base of the ciliary processes and 
occasionally overlapping them. This advanced position of the retina on 
the nasal side implements the divergent optical axis in extending the 
outer field of vision. 

9. In bats and rodents the width of the ciliary circumference is 
reduced to a minimum by the ciliary processes arising from the back 
of the iris, as in the opossum. The widest possible field of vision is 
thereby obtained. 

10. Man is the only mammal in which the ciliary region above is 
smaller than that below. This is in conformity with the physiological 
field of vision. 

11. The ciliary muscle is unevenly distributed around the ciliary 
circumference, in direct ratio to the width of the ciliary region indicated 
above. The least muscle is thus always on the nasal side. This asym- 
metry implies unequal action in accommodation. 


12. A circumlental space is, with few exceptions, present only in 
primates. The space seen in sections of the lower orders is an artefact, 
due to shrinking of the ciliary processes in the course of mounting. 


13. The zonule in fresh specimens is a corrugated membrane. The 
fibers seen in microscopic sections are artefacts produced by the breaking 
up of the membrane in mounting. 

14. In monkeys and in man the iris is composed of a loose areolar 
tissue with surface crypts, and therefore porous 

15. In the lower orders the iris is not porous, but a solid fibrous 
formation with a continuous surface layer of compact connective tissue 
cells. At the periphery its surface is corrugated and presents a back- 
ward kink, which projects into and obliterates the posterior aqueous 
chamber. 

16. There is no dilator pupillae in the lower orders except, so far as 
the author's investigations go, in otters and seals. 

17. The sphincter pupillae is well developed in the lower orders, 
and when it contracts the corrugations and kink in the iris are straight- 
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ened out, with formation of a posterior aqueous chamber. With relax 
ation of the sphincter the elasticity of the fibrous iris stroma comes into 
play, and the corrugations and kink are reformed, with effacement of the 
posterior aqueous chamber and dilatation of the pupil. 

In part If the angle of the anterior chamber is discussed. Parts IV 
and V are a continuation of this subject, dealing with the intraocular 
pressure and glaucoma. The author's general thesis is that the intra 
ocular pressure in the normal eye is about 10 mm. of mercury and is only 
recorded as normally 25 mm. of mercury because the methods of measur 
ing the pressure lead to abnormal responses. He considers that the out 
flow of aqueous humor is primarily into the suprachoroidal space and 
that glaucoma results when this avenue of escape of aqueous humor is 
closed off 

Part III deals with the mechanism of accommodation. He points out 
that the zonular fibers are in the form of an arch and that this arch must 
be supported by some force. This, he believes, is due to certain portions 
of the ciliary muscle. He regards the ciliary muscle as having a dual 
nerve supply, and presbyopia as due chiefly to sclerotic changes in the 
muscle, rather than to hardening of the lens. His ideas of accommoda- 
tion are worthy of consideration and are based on much more factual 
evidence than his theories of intraocular pressure. 

The book as a whole is stimulating, but should be read by those who 
have an open mind and yet are not too easily persuaded by argument 


News and Notes 


PERSONAL NEWS 


Appointment of Ophthalmologist to Pennsylvania Hospital. h« 
appointment of Dr. John S. MeGavic as ophthalmologist to the 
Pennsylvania Hospital, Philadelphia, was announced yesterday 


Dr. McGavic, who resigned his post as an associate professor of 
ophthalmology at Temple University School of Medicine to assume 
his duties at Pennsylvania Hospital, is also attending ophthalmologist 
to the Bryn Mawr Hospital, assistant pathologist at the Wills Hospital 
in Philadelphia and assistant professor of ophthalmology at the 
(yraduate School of Medicine of the University of Pennsylvania 


Eye Bacteriology Laboratory....\n eye bacteriology laboratory 
has been established by the Banting Institute in the Department 
of Ophthalmology, University of Toronto. The laboratory is 
under the direction of Dr. H. L. Ormsby, who is assisted by Dr. G. G 
Cousineau, who has been appointed a Hermant Fellow. The tabo- 
ratory will serve in close haison with the departments of ophthal 
mology and bacteriology. Ophthalmologists may refer their private 
patients to the laboratory for bacteriologic investigation. 
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What 
do 


you 
want 
for 


Christmas 


? 


Knee ection comtro! an maoretror 
Bend your knee instead of your beck — sighs 
pressure of knee on lewer motor 


Heevy duty, omy 18 « 22 table top with 
son-marnag, beautify! wood plaste: 
amertty chrome trimmed 


Lerge, ngid tubvier column moves smoothly 
up of down with maximum height of 3° 


minimum 25 inches 


Pertectly balanced to prevent with 


“ample leg room for women childrer 


seated comfortably 


Polished bieck, porcelain finwh bese 
match professions! appearence of other of 
fice instruments 


Convenient matrument receptectes ir 
streemiined motor bese Silent motor stand 
ed AC current OC motor $14.00 addi 
trone! 


What would be more useful than this Electric Tabl 


ere’s a gift youll enjoy the year ‘round—and in yea 
to come, too! It's the Wottring Electric Table that ban 
ishes back-bending cranking and annoying, hand-ope 
ated jerkiness. The handsome top is roomy enough te 
any instrument, such as the Troposcope and accessories 
Rotoscope with target case, Slit Lamp, Perimeter. ete 
What could be more appropriate than this Electric Tablé 
to make your office hours more enjoyable—the offic 
where you spend most of your waking hours. Eve 
feature of the Wottring Electric Table rings the bells- 
“A Merry Christmas and a Happy New Year.” Order 
below for December delivery at $180.00, 


( Give yoursel/ a Troposcope, a Rotoscope or the 
many other useful Orehaptic: items to make your 
office a happier place te work and your patients 
happy and comfortable. 


Other | 
ideas | 


Ship before Christmas AC Electric Tables or 
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INSTRUMENT COMPO’, 
STIS GTON BANE o¢ cc ve 


“Just what the Doctor ordered” 


YOU CAN HONESTLY SAY THAT ABOUT 
KUROVA CORRECTED CURVE LENSES 


A doctor's Rx is an order, an order for lenses which will correct the refractive 


errors present in a patient’s eyes and bring clear, comfortable, full vision. Get- 


Bring just what he orders is professionally important but, fortunately, easy for 


the doctor who specifies Kurova corrected lenses. 


The reasons are sim ple: 


@ Kurovos have 37 base curves which means 
greater Rx accuracy. 

® Kurovas have calculated two-way correction 
with consideration of both major errors of mar- 
ginal astigmatism and spherical change in power. 
@ Kurovas'’ high fidelity, hard polished surfaces 
give true ray transmission. 
®@ Kurovos have matched curves which moke 
better looking lenses. 


® Kurovo blonks cre generous enough to take 
modern eye shapes and sizes. 


The next time you want to be sure of real lens quality and performance, mark 


the Rx “Kurovas.”” You'll get what you order. 
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INDIANAPOLIS 


THE PARAVOX 
VERI-small “HOLLYWOOD” 


HEARING AID 


Exceedingly small, lightweight, but powerful 
enough to compensate for extreme hearing 
losses. Thoroly tested for durability, moist 
ure resistance, and ability to withstand shock! 
Thousands use and enjoy it Nation-wide sales 
organization provides “one-minute” service. 
— ted by Council on Physical Medicine and 

chebilieation, American Medical Association. 


PARAVOX, INC. 


2056 East 4th St., Cleveland 15, Ohio 


Artificial Eyes 


High Pressure Molded 
All-Plastic Irises 
Anatomically Correct 


Custom ... Stock ... Selections 


Requests for literature and informo- 
tion are cordially invited. 


737 tet thom Sree 


Richmond 19. Virginia 


DISPENSING CABINET 


@ STANDS ALONGSIDE FITTING TABLE 
OR tXAMINAI.ON CHAIR 


@ WOLDS 120 FRAMIS OR MOUNTINGS 

@ EACH FRAME STANDS ON ITS OWN RACK 

@ ELIMINATES DISORDERLY ARRAY OF SAMPLES 
@ OCCUPIES A MINIMUM AMOUNT OF SPACE 


@ AN IMPRESSIVE SAMPLE DISPLAY 
PLAINLY VISIBLE 10 THE PATIENT 


THE EFFICIENCY 
FITTING CABINET is 35” 
high, 25° wide, 18 deep, 
and is hand - rubbed to 
beautiful wolnut finish With 
4 drowers containing 30 
mounts each, to hold any 
size rylonite or rimless 
frame, ample space is finally 
achieved for all needs 


ORDER DIRECT OR FROM YOUR SUPPLY HOUSE 


OPTICAL CABINET CO. 
BOX 673, BABYLON, N.Y. 
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ND NO CA cNew Grip on “Problems 
of Industrial CMedicine 


HROUGH A Journal Designed For Your Interests 


ARCHIVES of INDUSTRIAL HYGIENE and OCCUPATIONAL 
M E DICINE Merging the best icatures of Occupational Medicine 


and The Journal of Industrial Hygiene and Toxicology 


Integrated closely with the activities of the Counci 
Edited by: Men of outstarding reputation in the of Industrial Health of the A. M. A. and the Ameri 
vehis of inedustrial health and preventive industrial can Industrial Hygiene Association 


were \ BETTER AND MORE USEFUL JOURNAL of mdustria 
medieane! Such ws the result which the Editorial Board of 


t 
ARCHIVES of INDUSTRIAL HYGIENE and OCCUPA 
Pref. Philip Orinter, Gesten. Chief Editer TIONAL MEDICINE has achiewed by combaning paralie 


Rebert Kehoe @.0.. Ciecinnati; james Sterner publications 
Rechester Frank Patty, Oetreit, Mich.; Theedere To the thousands of physicrans whe are directly or wundirectly 
Hateh Pittsburgh; Frank Prise, Denver; Fenn €E. encerned today with medicine in industry, the new journa 
Poste Glendale. Calif; William A. Sawyer, Rochester will bring reports of the continuing and important developments 
“ with original articles covering problems and day 


service similar to that ti urnal of 


Covering the KESEARCH AND FIELD AS 
PECTS of industrial hygiene and the CLINICAL Whether servicing industria rms tterdiin employees 
\ND MEDICAL ASPECTS of occupational indus spplying to general practice some of th uustria 


medicine, or merely watcheng this expanding freld a will want 


beer " 
trial health programs to receive this vital new periodical from the frst tsewe 


AMERICAN MEDICAL ASSOCIATION 


N. Dearborn, Chicago 10 


Pinte » subscription te ARCHIVES of INDUSTRIAL HYGIENE and OCCUPATIONAL MEDICINE ¢ 
Per year, 38.00 m Canadim, $8.40; Foreign, 00) 


Name Address 
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FOR THE BEST 
IN ARTIFICIAL EYES 
CONSULT 


Well established firms who have 
specialized in eye making for 
generations. 


THE FINEST IN GLASS OR PLASTIC EYES 
ARE MADE AND FITTED BY 


G. DANZ & SONS 


Los Angeles, Calif. 
San Francisco, Calif. 


GREINER & MUELLER MAGER & GOUGELMAN, INC. 
Chicago, Illinois New York, New York 


RICHARD DANZ & SONS HUGO LEIPOLD EARLE Cc. SCHREIBER 
New York, New York Pittsburgh, Pa. Newark, New Jersey 


—E & S DANZ FRIED & KOHLER, INC. MAGER & GOUGELMAN, INC. 
New York, New York New York, New York Chicago, IIlinois 
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IN CASES OF 
SUBNORMAL VISION 


For close work, a reading addition 
snaps over one lens. 

Fitting procedure is also simple. No 
elaborate equipment is needed. Details 
of Spectel telescopic spectacles, trial 

necessary—- sets, and examination procedure are 
are mounted in a conventional frame. given in Bulletin 302 


UGENT: Cataract Extraction by Vacuum 


-4 Nugent Coteroct Vocuum Unit—Compact, portable, this dependable 
produces on even, constant vocuum which con be set at ony 
level up to 65 cm. mercury. The improved ereaphahe furnished 


erisophoke, valve and tubing, for operation on 110 volts, 60 cycles, AC, 
(110 volt DC model slightly higher) $129.75 


4-14 Nugent-Green-Dimitry Erisophoke, 
Valve, Tubing only, $24.75 


Spectel telescopic spectacies, w Attractive a 
enlarge the retinal images. These im- conventional ai 
ages are perceived by a correspond- eppearance 
ingly larger number of retinal elements of 
spectacios 
has been achieved 
with ne secrifice 
quolity. 
i 
| 
Distributed in Canada by a 
“2 
greater ease of application and more perfect manipulation J 
traction procedures than formerly; it mokes use of the Dimitry shallow 
tien cup, hes Nugent's oral vacuum contro! volve—most simple, efficient 
vibrationless, motor has automatic thermal overload it x 
4 res little attention, is built for long, care-free service. Complete with 
Smooth Crystal Gray 
© 
SEE 
\ 
ler and 
Muel Company 408 S. Honore Street, Chicago 12, 
: 


why you 
smoke 


On, it would be easy to give 20 
different reasons. Like (1) the world’s 
best tobaccos, and (2) Old Gold’s 
unique mellow-mildness, and (3) that 
wonderful, wonderful flavor . ... and so 
on. But honestly, they all add up to 
just one thing: real, deep-down sraok- 
ing pleasure from every single ciga- 
rette in every pack. See why you 
should try Old Golds? 


For a Treat instead of a Treatments. 
treat, yourself OLD GOLDS 
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BOOKLETS 


@ FOR YOUNG PEOPLE 


Parents will 


series of pamphiets by Dr 


fied the heip 


they 
Thurman B. Rice 


are seeking in this modern 
Being a physician 


blologiat and teacher, as well as the father of a family, Dr. Rice 
ia well equipped to deal with this dificult subject properly and 


helpfully 


THOSE FIRST 
TIONS 


Sor the parents of very young 
children Answers to the 
groping questions of the 
test ones. 40 pages. 25 cents 


THE STORY OF LIFE 


Por boys and girls ten years 
of age, telling them how the 
young come to Be and 
human parents pages. 25 
cents 


HOW LIFE GOES ON 

Por girls of high school age 
Their role as mothers of to 
morrow. 44 pages. 25 cents 


TRAINING 

Por boys of high school age, 
interpreting thelr adolescent 
development in terms of ath 
letic and other achievements 
56 pages 25 conte. 


THE AGE OF ROMANCE 
For young men and women. 
dealing with the problem as 
a for both sexes 
pages. 25 cents 


FOR ADULT READING 


Also. . 


UOwantily prices 
quoted on request 


AMERICAN MEDICAL ASSOCIATION 
535 Nerth Dearborn Street 
Chicage 10, 


SEX EDUCAT ON FOR THE PRE- 
SCHOOL CHILD 
By Harold E. Jones and 
Read 12 pages 15 cents. 
SEX FOR THE TEN 
Year 
By 
cepts 
SEX EDUCATION FOR THE ADO. 
LESCENT 


Katherine 


Bolles 12 pages 15 


Ry George W. Corner and Carney 


Land» 20 pages. 15 cents 


THE FACTS ABOUT SEX 
Ry Audrey MeKeever To be read by 
parents or children 16 pages 15 cents 


ANSWERS TO PRACTICAL QUESTIONS 
ON MENSTRUATION 
By Margaret Bell 


pages. 10 conta. 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages 
15 cents 
SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages 
Set of 5 tithes as above, 50 cents 
GETTING READY FOR MARRIED ~ 
By Howard Dittrick 79 pages 
cents 
HELP FOR CHILOLESS COUPLES 
Ry J. D. Wassersug. 6 pages. 10 cents 


THE WORD YOU CAN'T SAY (MAS. 
TURBATION) 
Ry Hannah Lees 


pages, 10 cents 
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har s improved model 
SCHIOTZ TONOMETER 


EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc, New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specifications adopted 
by the Committee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Orolaryngology 

All parts, except the frame of this new 
model instrament, are made of non- 
magnetic stainless steel. The moving parts 
are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925 

There are two major improvements in 
this newly designed model by Sklar. They 
are: (A) the new shape of the hammer and 
its contact with the plunger, and (B) the 
new design of the dial with inserted mir- 
ror to overcome parallax. 

The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 


Complete detailed directions for use, with 
Table of Intra-Ocular Pressures and 
Graphs, included with each instrument, 


LONG ISLAND CITY, N.Y. 
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49 EAST Sist STREET * NEW YORK, 22, N. Y. 
Branches in 
PHILADELPHIA MONTREAL 
JOHANNESBURG 


BERENS PRISM BARS 


Horizontal Bases Vertical Bases 
for 


for 
Base Up or Base Down Base In or Base Out 
No. B-10 Exercise Bar No. _ on Bor 
Prism Diopters—}4-1 


1¥%4-2-3-4-£.6-8-10 
Price $15.00 Price $10.00 


No. 8-14 For Home or No. B-15 For Home or 
Office Use Office = Screen 
Price $25.00 
AVAILABLE AT YOUR SUPPLIER 
MANUFACTURED BY 


w. Lawrence st. R. O. GULDEN 20, va 


NO. 8-15 
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: 
Contact Lenses 
f FOR 
: Na | COMPLETE PRISM EXAMINATION OF ALL FORMS OF ree 
MUSCULAR UNBALANCE AND ORTHOPTIC TRAINING 
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rom Choke 


OF LONDON, ENGLAND 


* THE LYLE MAJOR AMBLYOSCOPE 


CLEMENT CLARKE 


STANDARD INSTRUMENT 
INCLUDING TRANSFORMER 


INSTRUMENT COMPLETE 
WITH MIRKOR OSCILLATION 
AND AUTOMATIC FLASHING 
DEVICES. 


16, WIGMORE STREET, LONDON, W.1., ENGLAND 


Cablegranms Clemelarke, Landon T 


Langham 2262 


IN ASSOCIATION WITH ALLIED INSTRUMENT MANUPACTURERS LTD., OF LONDON 


Some of the inetraments in the Clement Clarke range 


NEW PROJECTION 

PERIMETER 

NEW PATTERN SLIT LAMP 
PRACTITIONER'S CHEIROSOUPE 
AND HOME MODEL CHEIROSCOPE 
VARIABLE PRISM STEREOSCOPE 


NEW MADDOX HANDFRAME 
MADDOX WING TEST 

REMY SEPARATOR 

PIGEON CANTONNET STEREROSCOPE 
WORTH TEST 


DUOCHROME LETTER TEST 
FOV EOSCOPE 

AIMARK OPHTHAL MOSCOPE 
ISHIHARA COLOUR TEST 
NEW MAND OPERATING LAMP 
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Top-Grade Technical Performance 


a Safeguard for Your Professional Skills and 
Judgment 
“Your prescriptions, conceived from your rich 
fund of scientific knowledge laboriously developed 
through years of study, training and experience, 
are at the mercy of the dispensers who inter- 
pret them. They will be safe in the hands of 
Dow seasoned craftsmen, whose devotion to the 
exacting standards which your professional rep- 
putation demands, and which our firm has 
consistently maintained throughout its 31 years 
of existence, is a guarantee of complete patient 
satisfaction. 


DOW OPTICAL CO. 


WwW. DOW, Pres. 
Bloomington, 111. 


Child 
Health 


Bad Habits in Good Babies. Herman M Jahr. 16 pages 


15 cents 


What Does Your Baby Put in His Mouth? Chevalier 
Jackson and Chevalier L. Jackson. Tells how to pre 
vent aceidenta from choking and what to do if they 
happen 24 pages 10 cents 


Keeping Your Baby Well, 22 pages 10 cents 


The Case of the Crying Baby. Herman M Jahr # pages 
10 cents 


What te De About Thumb Sucking. William | Fishbein 
pages. 10 cents 


Don't give your petiont en ordinary eye patch. Prescribe the 


* “ADJUSTO” Lefthandedness. aul Popenoe pages 10 conte 


Eye Shield Adoption. W. Allison Davis and Theo (Cartson An 


understanding discussion of the best ways to adopt 
AMBLYOPIA EXANOPSIA — Will not interfere with lid hildren and rear them 12 pages 15 cents 
mevement } 
CORNEAL ULCERWill admit air through shield Protecting Your Child from Aller William Gayt 
with ony unnecessary pressure i 
The “ADJUSTO” is the only shield with @ flexible frame j The Facts About Sex Audrey MeKeever 

conforms to the facial contours end expanding picets | 5 cents 

edjestadle to the eye dressing without applying pressure 
it the only eye shield made which con be moulded 
@rownd the lens of eye with wmple cove The Please order 
ADJUSTO” can be boiled oF autociaved tor sterilizing, 
o con be washed with soap and water and the pleats will 


AMERICAN MEDICAL ASSOCIATION 


ADIUSTO EVE SHIELD Company Deorborn icago 
1060 Lexington Avenue, New York 2), New York 


EN 
QUALITY SERVICE 
j 
services thot will 
neverletyoudown 
4 
i 
Chicago, 
icago, 
pocTor: 
apie 


by 


An clegant newcomer to the Victory 
family, Bellaire is a gracefully flared 
high fashion frame designed 
for the woman of cultivated tastes. 
Conceived and crafted with the same 
outstanding skill and ophthalmic 
precision that has become 

the hallmark of Victory. 


Offered in De Luxe ornamenta- 

tion in metallic tones of red, blue, 

grey, and gold .. . and 
standard Victory colors. 


Available through your eptical supplier. 


OPTICAL 


| 
A distinctive_new frame (7 : 
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THE NEW 


Journal of Ophthalmol 


of Tantalum 


is 4.3 grammes. 


and 15.5 mm. coop. 
1 mm, deep, whic 
purposely 


CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-im- 
lantations and eviscero-enucleations is described by Dr. 
orman Cutler in the February, 1949 issue of the American 
in which he mentions the objec- 
tives to be strived for in an ideal implant and prosthesis. 
Hamblin’s model illustrated herewith is made entirely 
(a completely inert metal) thereb 
coming the many disadvantages of one made wholly or partly of Plastic. The to 


globe and to provide the normal centre of rotation for the prosthesis. 
The anterior convex surface of the implant is covered with a fine mesh of tantalum 


wire behind which is a space sufficient to per- 
mit the easy passage of curved suture needles. 

e adoption of the mesh is the chief feature of 
the new implant, and the enlarged picture 
shows the formation of this mesh, which not 
only offers a larger area for fixation of tissue 
to the implant but also makes for simplicity 
in the operation of suturing and more cer- 


tainty in the fixation. Price $26.60 


over- 


weight 


As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter 

On the anterior surface is a raised area 12 mm. in diameter and 
makes the anterior-posterior length 16.5 mm. The implant is made 
is size to replace the amount of volume necessarily lost in the removal of the 


THEODORE HAMBLIN Ltd. 


DISPENSING OPTICIANS 
MAKERS OF OPHTHALMIC INSTRUMENTS 
15. WIGMORE STREET 
LONDON, W.!. ENGLAND. 


and abroad, ARCHIVES OF 


illustrated. Ably edited. 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide in your 
Practice—Archives of Dermatology & Syphilology 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. 
hospitals, clinics and government treatment centers here 
DERMATOLOGY 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and = syphilis. 


From 


AND 


Well 


Sy philology 


$13.50 FOREIGN 


AMERICAN MEDICAL ASSOCIATION 


$35 N. Dearborn St. Chicago 10, Mlinois 


$12.00 YEARLY 


Please Begin My Suhacription to Archives of Dermatology and 
with the Next Issue 


MD 
. STREET 


CITY AND STATE 


$12.40 CANADIAN 
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Get the 
PRESBYOPIC 


New Univis 
TRIAL SET 


trial set users, or a redem 
tion allowance for present Trifc 
Trial Set owners 


Here is the most valuable diag- 

nostic tool you've ever owned! The 
new Presbyopic Trial Set, with trial 
lenses in both bifocal and trifocal styles, 
makes it easy for patients to understand the com- 
parative benefits of each. The set contains 24 trial 
rings in all. (12 pairs). Included are Univis D style 


PRICING POLICY on Presbyopic Trial Set a 
To assure widest possible use of this excellent 


bifocals with adds from 0.75 D. to 2.50 D. and diagnostic tool, oe has set up the following 

trifocals with adds from 1.75 D. to 2.50 D. eee ee 
1. you now hove Univis Trifecel Trial Set, 

The list price of this new Presbyopic Trial Set 

is $60.00, with an attractive pricing policy in- wes Cow 330.20 

cluding an introductory discount for new Univis 2. Syad net have @ Trifecal Trial Set, ssnes 

Less Introductory Discount wntil Jon. 1, 1951... 13.00 

Get in touch with your optical lab- E Your Cost. $47.00 

oratory supplying Univis, or write to 


tHe Univis Lens COMPANY - Dept. A - DAYTON 1, OHIO 


.. NOW YOU CAN THEM 
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FRIED KOHLER’S 


so “TRUE TO LIFE” 


PLASTIC AND GLASS 


ARTIFICIAL HUMAN EYES EXCLUSIVELY 


Made in Our Own Laboratory 


© Comfort and Pleasing Cosmetic Appearance Guaranteed. 


@ Eyes also fitted from stock by experts. Plastic or 
glass selections sent on memorandum. Implants 
and Plastic Conformers in Stock. 


®@ Referred cases carefully attended. 


FRIED & KOHLER, INC. 


665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. Tel. Eldorado 5-1970 


“Over Fifty Years devoted to pleasing particular people.” 
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Clinic Notes 


OPHTHALMIC PROBLEMS AND DEVELOPMENTS 


PHYSIOLOGICAL vs. 
ANATOMICAL P. D.s 


Spectacles, from both optical and cosmetic con- 
siderations, are built around the interpupillary 
measurement. Since the visual axis and optical 
axis of most eyes are not coincident, the anatomi- 
cal measurement for P.D. by the widely used 
Viktoren’s method is subject to inaccuracy. The 
diagram illustrates the source of error that 
should be eliminated if the O.C.D. (optical cen- 
ter distance) of lenses is to correspond properly 
with the inter-visual axis distance. 


The most accurate and clinically practical 
means of measuring the distance between the 
visual axes is the Precision P.D.-Lite and Meter- 
A small, brilliant light source (the P.D.-Lite) 
is held near your sighting eye at a distance from 
the patient's eyes equivalent to the reading dis- 
tance. The distance between the reflections of 
this light on the patient's corneas is measured by 
the P.D.-Meter, a device easily located in the 
same plane as the patient's spectacle lenses are 
to be worn. The P.D. measured is for near. A 
chart supplied with the instrument gives the 
corresponding distance physiological P.D. 


Interpreting your prescription into 
glasses that DO what YOU want them 
to do for the patient is our specialty! 


N. P. BENSON OPTICAL COMPANY 
nce 1913 
MAIN OFFICE AND LABORATORY. MINNEAPOLIS, MINN 


Branch Laboratories in Principal Cities of Upper Midwest 
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OPTICAL 
Axis 
OPPERENCE IN ANATOMICAL 
AND PHYSIOLOGICAL 
PUPLLLARY DISTANCES 
( DISTANCE) 


constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: 1/@% solution. 
For rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 
For prompt and short acting mydriasis virtually free from 


cycloplegia. 


Preoperative Use: 2.5% solution and 10% solution. 


For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% emulsion. 
For freeing recently formed posteric. 
synechice as well as for prevention 
of synechiae formation in 


(with atropine). 


Glaucoma {certain cases and tests): 10% 
solution, 10% emylsion and 2.5% solution. 
HYDROCHLORIDE 
Brand of 
Phenylephrine hydrochloride 


WG 
ie 4 eo-Synephrine hydrochloride, a well tolerated, reliable vaso- 5 
: 
4 


